SOIL SURVEY 
Oklahoma County, Oklahoma 


UNITED STATES DEPARTMENT OF AGRICULTURE 
Soil Conservation Service 
In cooperation with 


OKLAHOMA AGRICULTURAL EXPERIMENT STATION 


Issued February 1969 


Major fieldwork for this soil survey was done in the period 1956-64. Soil names and descrip- 

tions were approved in 1965. Unless otherwise indicated, statements in the publication 

refer to conditions in the county in 1964. This survey was made cooperatively by the Soil 

Conservation Service and the Oklahoma Agricultural Experiment Station as a part of 

the technical assistance furnished to rer County Soil and Water Conservation 
istrict. 


HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY of Oklahoma 

County, Okla. contains information 
that can be applied in managing farms, 
ranches, and woodlands; in selecting sites 
for roads, ponds, buildings, or other struc- 
tures; and in judging the suitability of 
tracts of land for agriculture, industry, or 
recreation. 


Locating Soils 


All of the soils of Oklahoma County are 
shown on the detailed map at the back of 
this survey. This map consists of many 
sheets that are made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with numbers shown on the Index 
to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbol. All areas marked with the same 
symbol are the same kind of soil. The 
soil symbol is inside the area if there is 
enough room; otherwise, it is outside and a 
pointer shows where the symbol belongs. 


‘Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information in the survey. 
This guide lists all of the soils of the 
county in alphabetic order by map symbol. 
Tt shows the page where each kind of soil 
is described, and it also lists the capabil- 
ity units, range sites, or any other group in 
which the soil has been placed. 

Interpretations not included in the text 
can be developed by using the soil map and 
information in the text. Translucent mate- 
rial can be used as an overlay over the soil 
map and colored to show soils that have the 
same limitation or suitability. For exam- 
ple, soils that have a slight limitation for 


a given use can be colored green, those 
with a moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils in the soil descriptions 
and in the discussions of the range sites 
and woodland suitability groups. 

Those interested in woodland can refer 
to the section “Management of Soils for 
Windbreaks and Post Lots,” where the 
soils of the county are grouped according 
to their suitability for trees. 

Game managers, sportsmen, and others 
concerned with wildlife will find informa- 
tion about soils and wildlife in the section 
“Wildlife and Fish.” 

Ranchers and others interested in range 
can find, under “Management of Soils for 
Range,” groupings of the soils according 
to their suitability for range, and also the 
plants that grow on each range site. 

Community planners and others con- 
cerned with suburban development can 
read about the soil properties that affect 
the choice of homesites, industrial sites, 
schools, and parks in the section “Nonfarm 
Uses of Soils.” 

Engineers and builders will find under 
“Use of Soils in Engineering” tables that 
give estimates of engineering properties of 
the soils in the county and that name soil 
features that affect, engineering practices 
and structures, 

Scientists and others can read about how 
the soils were formed and how they are 
classified in the section “Formation and 
Classification of Soils.” 

Newcomers in Oklahoma County may be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. 


Cover picture: Raising beef cattle is the most important 

farming enterprise in Oklahoma County. These cattle are 

on Norge loam, 1 to 3 percent slopes, an excellent soil for 
forage plants. 
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SOIL SURVEY OF OKLAHOMA COUNTY, OKLAHOMA 


BY CARL F. FISHER AND JOHN V. CHELF, SOIL CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE, IN COOPERATION WITH THE OKLAHOMA AGRICULTURAL 
EXPERIMENT STATION 


KLAHOMA COUNTY is in the central part of 
Oklahoma (fig. 1). It has a total land area of 705 
square miles, or 451,200 acres. Oklahoma City is the county 
seat and the largest city in the State. Other towns are Ar- 
caclia, Edmond, Bethany, Harrah, and Nicoma Park. In 
1960, the county had a population of 439,506, of which less 
than 1 percent lived on farms, 
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Figure 71—Location of Oklahoma County in Oklahoma. 


The county is part of the Central Lowland physio- 
graphic province. It has a subhumid climate, and an aver- 
age annual rainfall of 31.93 inches. Elevations range from 
about 1,300 feet in the northwestern part to 850 feet in the 
southeastern. part. Oklahoma City is 1,194 feet above sea 
level. The North Canadian River, the largest stream, flows 
across the county. 

FHomesteaders who came from the Northern States 
settled in the area that is now Oklahoma County after the 
area was opened in 1889. Farming was the main occupation 
and. is still one of the principal sources of income. The main 
farm enterprises are the growing of small grains, mainly 
winter wheat, and the raising of livestock. Of the total farm 
income in 1964, the sale of livestock and livestock products 
accounted for about 65 percent and the sale of crops, about 
35 percent. Most of the farmland in the eastern part of the 
county is in pastures of tame and native grasses. The west- 
ern part of the county marks the eastern border of the 
main wheat-growing area of Oklahoma. In 1964, there 
were about 1,102 farms in Oklahoma County, and their 
average size was about 214 acres. 

Most of the farmland in the county is on uplands consist- 
ing of loamy soils that are well drained or somewhat ex- 
cessively drained. A considerable acreage is made up of 


loamy soils on bottom lands. Flooding is a hazard on some 
of the soils on bottom lands, though the total acreage of 
soils in the county that require drainage is relatively small. 
Also small is the acreage of clayey soils. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Oklahoma County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named for 
the major soils. The soils in one association may occur in 
another, but in a different pattern, 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of farming or other land use. Such a map is not suit- 
able for planning the management of a farm or field, be- 
cause the soils in any one association ordinarily differ im 
slope, depth, stoniness, drainage, and other characteristics 
that affect management. 

The five soil associations in Oklahoma County are de- 
scribed briefly in this section. More information about the 
individual soils in each soil association can be obtained 
from the detailed soil map at the back of this survey and 
from the section “Descriptions of the Soils.” 


1. Darnell-Stephenville Association 


Shallow and deep, gently sloping to strongly stoping, 
loamy soils on wooded uplands 


This association consists of shallow and deep soils on 
wooded uplands in the eastern two-thirds of the county. 
These soils are mostly gently sloping to moderately slop- 
ing, but they are strongly sloping in places. This associa- 
tion covers about 177,000 acres, or about 45 percent of the 
farmland in the county. Figure 2 shows a typical area of 
soil association 1. 

The Darnell soils make up about 56 percent of this asso- 
ciation ; the Stephenville soils, 81 percent; ancl minor soils, 
the remaining 18 percent. The chief minor soils are the 
closely intermingled Vernon and Lucien soils and the 
Noble, Konawa, and Dougherty soils. 

The Darnell soils have a reddish-brown or brown surface 
layer that is generally fine sandy loam. The surface layer 
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Figure 2.—Typical pattern of soils in soil association 1. 


is about 3 inches thick and is underlain by 6 to 12 inches of 
reddish-yellow fine sandy loam. The underlying material 
is sandstone. 

The Stephenville soils have a surface layer of grayish- 
brown or light-brown fine sandy loam that 1s 9 to 20 inches 
thick. The subsoil is sandy clay loam and ranges from 19 
to 81 inches in thickness. The underlying material is 
sandstone. 

The soils of this association are well drained to some- 
what excessively drained. They have moderate to moder- 
ately rapid permeability. 

About 70 percent of this association lies idle or is used 
for native range and wildlife habitat. In cultivated areas 
winter wheat is the main ersh crop on most farms. Paved 
roads or other roads that have a firm surface follow most 
section lines. 


2. Renfrow-Vernon-Bethany Association 


Deep and shallow, nearly level to sloping, loamy and clayey 
soils on prairie uplands 


This association consists of deep and shallow, loamy and 
clayey soils on uplands. These soils are mainly nearly level 
to sloping, but a few areas are moderately steep. The larg- 
est areas of this association are in the northwestern part of 


the county, and smaller areas occur in the southwestern 
part (fig. 8). This association covers 95,000 acres, or about 
24. percent of the farmland in the county. 

The Renfrow soils make up about 46 percent of this asso- 
ciation; the Vernon soils, about 22 percent; and the Beth- 
any soils, about 7 percent. The remaining 25 percent 
consists of minor soils. The chief minor soils are Zaneis 
soils, Breaks-Alluvial land complex, and Evoded clayey 
land. 

The Renfrow soils have a reddish-brown or dark-brown 
clay loam surface layer that is 8 to 12 inches thick. ‘he 
clay subsoil ranges from 20 to 35 inches in thickness and is 
underlain by fine-textured sediments from clay and shale. 

The Vernon soils have a reddish-brown or red clay loam 
or clay surface layer that is 6 to 10 inches thick. The sub- 
soil ranges from clay loam to clay. It ranges from 6 to 12 
inches in thickness but in most places is 7 to 9 inches. 
These soils are calcareous throughout the profile. 

The Bethany soils have a dark grayish-brown. or dark- 
brown silt loam surface layer that is 11 to 18 inches thick. 
The subsoil is brown or dark grayish brown and is 30 
inches thick, or more. It is silty clay Joam in the upper 
part and light clay in the lower part. The subsoil grades 
to firm, caleareous, loamy material that is difficult for plant 
roots to penetrate. 

The dominant soils of this association are well drained to 
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Figure 3.—Typical pattern of soils in soil association 2. 


somewhat excessively drained. They have slow to very slow 
permeability. 

Most of this association is cultivated, and the rest is in 
native grass. Winter wheat is the main cash crop grown on 
most farms. ‘The soils are well suited to farming and re- 
spond favorably to good management. Paved roads or 
oe roads that have a firm surface follow most section 
ines. 


3. Dale-Canadian-Port Association 


Deep, nearly level, loamy soils on low benches along the 
North Canadian River and other large streams 


This association. consists of deep, loamy, nearly level 
soils that formed in alluvium. These soils are mainly on 
low benches along the North Canadian River and in 
smaller areas : along other large streams in the county. Some 
areas are subject ‘to occasional flooding. This association 
covers about 64,000 acres, or about 16 percent of the farm- 
land in the county. 

The Dale soils make up about 14 percent of this associa- 
tion; the Canadian soils, about 23 percent; and the Port 
soils, about 80 percent. Minor soils occupy the remaining 
33 percent. They are mainly the Pulaski, Crevasse, and 
Miller soils and Broken alluvial land. 

The Dale soils have a very dark grayish-brown or brown 
silty clay loam surface layer about 12 inches thick. The 


subsoil, also about 12 inches thick, is dark grayish-brown 
silty clay loam. The underlying material consists of loamy 
alluvium. 

The Canadian soils have a surface layer of dark grayish- 
brown or brown fine sandy loam about 15 inches thick. 
The subsoil is brown or dark-brown fine sandy loam. The 
underlying Se is loamy alhivium. 

The Port soils have a reddish-brown or dark reddish- 
brown loam or clay loam surface layer about 10 inches 
thick. Below the surface layer is about 20 inches of reddish- 
brown loam and red light clay loam. The underlying mate- 
rial consists of loamy alluvium, 

The soils of this association are well drained. They have 
moderate to moderately rapid permeability. 

Most of this association is cultivated. The soils are well 
suited to farming and can. be used for all crops commonly 
grown in the county. 


4. Dougherty-Norge-Teller Association 


Deep, gently sloping to strongly sloping or hummocky, 
sandy and loamy soils on wooded and prairie uplands 


This association consists of gently sloping to strongly 
sloping or hummocky, sandy and loam y soils. These soils 
are on uplands in the east- to west-central part of the 
county. The association occupies about 35,500 acres, or 
about 9 percent of the farmland in the county. 
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The Dougherty soils make up about 30 percent of this 
association; the Norge soils, about 22 percent; and the 
Teller soils, about 12 percent. Minor soils make up the 
remaining 36 percent and are chiefly the Konawa and 
Vanoss soils and Eroded loamy land. 

The Dougherty soils have a surface layer of grayish- 
brown or dark grayish-brown and light yellowish-brown, 
loose loamy fine sand that is 20 to 30 inches thick. The 
subsoil is red or yellowish-red to reddish-yellow, strongly 
acid or medium acid sandy clay loam that is 23 to 387 
inches thick and grades to coarse sandy loam. The under- 
lying material consists of deep sand. 

The Norge soils have a reddish-brown or brown, loamy 
surface layer 9 to 16 inches thick. The subsoil is about. 38 
inches thick. The upper part is reddish-brown light clay 
loam; the lower part is reddish-brown to red silty clay 
loam or clay loam, The underlying material consists of 
neutral to mildly alkaline, loamy and silty material that is 
moderately difficult for plant roots to penetrate. 

The Teller soils have a surface layer of brown, reddish- 
brown, or dark reddish-brown fine sandy loam. The subsoil 
ranges from 24 to 40 inches in thickness, In its upper part 
the subsoil is reddish-brown light clay loam. ‘The lower 
part is yellowish-red or red to dark-red heavy loam to clay 
loam. The underlying material consists of slightly acid to 
neutral loamy, sandy, and gravelly material that is easily 
penetrated by roots. 

The soils in this association are well drained. They have 
moderate to slow permeability. 

About one-half of this association is cultivated. The rest 
is used for native grass or improved pasture, or it lies idle. 
Winter wheat is the main cash crop on most farms. The 
soils in this association are generally well suited to farm- 
ing and respond favorably to good management. Paved 
roads or other roads that have a firm surface follow most 
section lines. 


5. Zaneis-Chickasha Association 


Deep, gently sloping to moderately sloping, loamy soils on 
prairie uplands 


This association consists of deep, gently sloping to 
moderately sloping, loamy soil on uplands, It occurs in 
small areas scattered throughout the county. The associ- 
ation occupies about 23,600 acres, or about 6 percent of the 
farmland in the county. 

The Zancis soils make up about 65 percent of the associ- 
ation; and the Chickasha soils, about 11 percent. Minor 
soils account for the remaining 24 percent. They are chief- 
ly Grant and Nash soils. 

The Zaneis soils have a surface layer of brown, dark- 
brown, or reddish-brown loam 6 to 10 inches thick. The 
subsoil ranges from 20 to 40 inches in thickness. In the 
upper part the subsoil is reddish-brown light clay loam 
or clay loam. The lower part is reddish-brown to red or 
yellowish-red clay loam or heavy clay loam. The under- 
lying material is sandstone, 

The Chickasha soils have a surface layer of brown or 
dark-brown loam 6 to 10 inches thick. The subsoil ranges 
from 28 to 40 inches in thickness. In the upper part, the 
subsoil is dark-brown Jight clay loam or clay loam, The 
lower part is dark-brown or strong-brown to yellowish- 
brown, slightly acid to neutral clay Joam or sandy clay 
loam. The underlying material is sandstone. 


The soils in this association ave well drained. They have 
moderate or slow permeability. 

Most of this association is cultivated. Winter wheat and 
grain sorghum are the main cash crops grown on most 
farms. The soils are good for farming and respond favor- 
ably to good management. Paved roads or other roads that 
have a firm surface follow most section lines, 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in Oklahoma County, where they are located, and 
how they can. be used. 

They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they ob- 
served steepness, length, and shape of slopes; size and 
speed of streams; kinds of native plants or crops; kinds of 
rock; and many facts about the soils, They dug many holes 
to expose soil profiles, A profile is the sequence of natural 
layers, or horizons, in a soil; it extends from the surface 
down into the parent material that has not been changed 
much by leaching or by roots of plants. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby anc in places more distant. They class- 
ified and named the soils according to nationwide, uniform 
procedures. To use this survey efficiently, it is necessary 
to know the kinds of groupings most used in a local soi] 
classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, all 
the soils of one series have major horizons that are similar 
in thickness, arrangement, and other important charac- 
teristics. Each soil series is named for a town or other 
geographic feature near the place where a soil of that 
series was first observed and mapped. Port and Renfrow, 
for example, are the names of two soil series. All the soils 
in the United States having the same series name are es- 
sentially alike in those characteristics that go with. their 
behavior in the natural, untouched Jandscape. Soils of 
one series can differ somewhat in texture of the surface soil 
and in slope, stoniness, or some other characteristic that, 
affects use of the soils by man. 

Many soil series contain soils that differ in the texture of 
their surface layer. According to such differences in tex- 
ture, separations called soil types are made. Within a 
series, all the soils having a surface layer of the same tex- 
ture belong to one soil type. Port clay loam and Port loam 
are tivo soil types in the Port series. The difference in 
texture of their surface layers is apparent from their 
names. 

Some types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecting 
their use, that practical suggestions about their manage- 
ment could not be made if they were shown on the soil map 
as one unit. Such soil types are divided into phases. The 
name of a soil phase indicates a feature that affects man- 
agement. For example, Norge loam, 1 to 8 percent slopes, 
is one of several phases of Norge loam, a soil type that 
ranges from gently sloping ito strongly sloping. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
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of the individual soils on aerial photographs. These photo- 
graphs show woodlands, butldings, field borders, trees, and 
other details that greatly help in drawing boundaries 
accurately. The soil map in the back of this survey was 
prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units, On most maps detailed enough to be useful in plan- 
ning management of farms and fields, a mapping unit is 
nearly equivalent to a soil type or a phase of a soil type. 
It is not exactly equivalent, because it is not practical to 
show on such a map all the small, scattered bits of soil of 
some other kind that have been seen within an area that is 
dominantly of a recognized soil type or soil phase. 

In preparing some cletailed maps, the soil scientists have 
a problem of delineating areas where different kinds of 
soils are so intricately mixed, and so small in size that it is 
not practical to show them separately on the map. There- 
fore, they show this mixture of soils as one mapping unit 
and call it a soil complex. Ordinarily, a soil complex is 
named for the major kinds of soil in it, for example, 
Vernon-Zaneis complex, 8 to 5 percent slopes. Most sur- 
veys include areas where the soil material 1s so rocky, so 
shallow, or so frequently worked by wind and water that 
it cannot be classified by soil series. These areas are shown 
on the map like other mapping units, but are given de- 
scriptive names, such as Broken alluvial Jand or Breaks- 
Alluvial land complex and are called land types. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from yield or plot experiments on the same 
kinds of soils. Yields under defined management are 
estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in such a way that it is readily useful to different 
groups of readers, among them farmers, ranchers, man- 
agers of woodland, engineers, and homeowners. Grouping 
soils that are similar in suitability for each specified use 
is the method of organization commonly used in the soil 
surveys. On basis of the yield and practice tables and 
other data, the soil scientists set up trial groups, and then 
test them by further study and by consultation with farm- 
ers, agronomists, engineers, and others. Then, the scientists 
adjust the groups according to the results of their studies 
and consultation. Thus, the groups that are finally evolved 
reflect up-to-date knowledge of the soils and their behavior 
under present, methods of use and management. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in Oklahoma County. The acreage and proportionate 
extent of each mapping unit are shown in table 1. 

The procedure is first to describe the soil series, and then 
the mapping units in the series. ‘Thus, to get full informa- 
tion on any one mapping unit, it is necessary to read the 
description of that unit and also the description of the 
series to which it belongs. An essential part of each soil 


TasLEe 1.—Approzimate acreage and proportionate extent 
of the souls 


Soil Acres | Percent 
Bethany silt loam, 0 to 1 percent slopes- ~~. --- 7, 100 .6 
Breaks-Alluvial land complex____.------------ 12, 500 2.8 
Broken alluvial land. -..--..---------------- 1, 800 14 
Canadian fine sandy loam__-..--------------- 11, 600 2.6 
Canadian-Dale complex, undulating-..-.-----~- 4, 400 1.0 
Chickasha loam, 1 to 3 percent slopes._..----- 2, 800 .6 
Crevasse loamy fine sand____--_--_---------- 1, 800 3 
Crevasse soilg.__.__..-------+-------------- 4, 600 1.0 
Dale silty clay loam__.._...---.------------- 7,700 ek 
Darnell-Stephenville fine sandy loams, 3 to 12 
percent slopes____.._.-..--_-------------- 97, 200 21. 2 
Darnell-Stephenville complex, 3 to 12 percent 
slopes, severely eroded. __.-..------------- 57, 000 12.7 
Dougherty loamy fine sand, hummocky----.-- 10, 800 2.4 
FEroded clayey land.._._...----------------- 2, 000 4 
Hroded loamy land________----------------- 8, 500 19 - 
Grant silt loam, 1 to 3 percent slopes_—_------ 400 wd 
Konawa loamy fine sand, undulating. ---.----- 2, 700 .6 
Thelandlay owe cece conte eet cece eeees 700 wl 
Maller clays. eee oot en coc cecdedeencce 1, 100 2 
Miller-Slickspots complex____.-_.-.---------- 500 ae 
Nash loam, 3 to 8 percent slopes, eroded_____- 800 2 
Noble fine sandy loam, 3 to 8 percent slopes___} 6, 200 1.4 
Norge loam, 1 to 3 percent slopes..-_--------- 4, 300 1.0 
Norge loam, 38 to 5 percent slopes.-.------.--- 2, 600 .6 
Norge loam, 4 to 8 percent slopes, eroded_-__-_- 500 id 
Norge-Slickspots complex, 0 to 3 percent slopes__ 600 wd 
Port clay l0dme- sci case. eeseeses Ste lee ees 5, 200 1.2 
Portelonitcstcceeteceee ode teeeeteeaes 14, 100 idl: 
Pulaski fine sandy loam_--_-_-_------------- 2, 400 25 
Pulaski soils, wet....___.-.----------------- 8, 400 1.9 
Renfrow clay loam, 1 to 3 percent slopes_—____ 44, 000 9.8 
Renfrow-Slickspots complex, 1 to 3 percent | 
slopes, eroded___.._._-------------------- 800 .2 
Stephenville fine sandy loam, 1 to 3 percent 
SlOPGS2 22 Src oe ee eee Sees kesedae 3, 400 .8 
Stephenville fine sandy loam, 3 to 5 percent 
SIOPCS oon eew cowie deestodossasenvewodme 9, 700 21 
Stephenville fine sandy loam, 3 to 5 percent 
slopes, eroded_______.-------------------- 3, 900 a) 
Teller fine sandy loam, 1 to 3 percent slopes. ___- 1, 200 3 
Teller fine sandy loam, 3 to 5 percent slopes __~_- 2, 600 .6 
Vanoss silt loam, 0 to 1 percent slopes._-_-_--- 1, 800 14 
Vernon-Lucien complex, 5 to 15 percent slopes___| 10, 000 2.2 
Vernon-Zaneis complex, 3 to 5 percent slopes} 27, 100 6.0 
Zaneis loam, 1 to 3 percent slopes__--_-_-.--- 2,300 45 
Zaneis loam, 3 to 5 percent slopes__.---..---- 8, 500 1.9 
Harinland neon seseeseecseneskubeeeeee 395, 100 87.1 
Oklahoma City and other nonfarmland__._| 56, 100 12.4 
VOM od cewentyeucdaseuenndsemeemeue 451, 200 100. 0 


series is the description of the soil profile, the sequence of 
layers beginning at the surface and continuing downward 
to depths beyond which roots of most plants do not pene- 
trate. Each soil series contains both a brief nontechnical 
and a detailed technical description of the soil profile. The 
nontechnical description will be useful to most readers. The 
detailed technical description is included for soil scientists, 
engineers, and others who need to make thorough and 
precise studies of the soils. 

Each mapping unit suitable for cultivation contains 
suggestions on how it can be managed. Management of 
souls under native grasses, however, is discussed in the 
subsection “Management of Soils for Range.” Suitability 
of the soils for trees and shrubs used in windbreaks and 
for post lots is given in the subsection “Management of 
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Soils for Windbreaks and Post Lots.” Behavior of the 
soils when used as sites for structures or as material for 
construction is discussed in the subsection “Use of Soils in 
Engineering.” 


Bethany Series 


The Bethany series consists of deep, dark-colored, 
nearly level soils on uplands. These soils are in the north- 
western and southwestern parts of the county. 

In a typical profile, tho surface layer is dark grayish- 
brown, slightly acid silt loam about 14 inches thick. This 
layer is of granular structure. 

The subsoil is about 48 inches thick. It contains less clay 
and is less compact in its upper part than its lower part. 
The upper part is dark grayish-brown silty clay loam that 
has moderate, medium, subangular blocky structure. The 
lower part is brown light clay of. strong to moderate, 
medium, blocky structure. 

The underlying material is brown light clay that is 
mottled firm, limy, and difficult for plant roots to 
penetrate, 

Bethany soils are naturally well drained. Internal 
drainage is medium, and permeability is slow. Water- 
holding capacity and natural fertility are high. 

Almost all of the acreage of Bethany soils is cultivated. 
These soils are suited to small grains, sorghums, cotton, 
legumes, and grasses. Winter wheat is the crop most widely 
grown. 

Typical profile of Bethany silt loam, 0 to 1 percent 
slopes, in a cultivated field (east side of road, about 1,000 
feet north and 100 feet east from the southwest corner of 
section 28, T. 11 N.,R.4 W.): 


Ap—0 to 6 inches. dark grayish-brown (LOYR 4/2) silt loam, 
very dark grayish brown (10YR 3/2) when moist; 
weak, fine, granular structure; slightly hard when 
dry, friable when moist; slightly acid; clear bound- 
ary ; horizon 6 to 10 inches thick. 

A12—6G to 14 inches, dark grayish-brown (10YR 4/2) heavy 
silt loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, medium, granular structure; slightly 
hard when dry, friable when moist; slightly acid; 
clear boundary ; horizon § to 10 inches thick. 

Bi—14 to 18 inches, dark grayish-brown (10¥R 4/2) silty clay 
loam, dark brown (10¥R 3/3) when moist; moderate, 
toedium, subangular blocky structure; hard when 
dry, firm when moist; neutral; clear boundary; 
horizon 3 to 8 inches thick. 

B2t—18 to 40 inches, brown (1OYR 5/3) light clay, dark 
brown (LOYR 4/3) when moist; strong, medium, 
blocky structure ; very hard when dry, very firm when 
rnoist; thick, complete clay films on ped faces; mildly 
alkaline; gradual boundary; horizon 12 to 26 inches 
thick. 
to 57 inches, brown (10YR 5/3) light clay, dark 
brown (10YR 4/3) when moist; moderate, medium, 
blocky structure; very hard when dry, very firm 
when moist; moderately alkaline; many fine segre- 
gated concretions of calcium carbonate; iron and 
manganese pellets common; gradual boundary; hori- 
zon 15 to 20 inches thick. 

C—57 to 64 inches +, brown (7.5YR 5/4) light clay with 
distinct common, fine and coarse mottles of reddish 
brown (5¥R 4/4); dark brown (7.5Y¥R 4/4) when 
moist; massive; very hard when dry, very firm when 
moist; calcareous. 


The Ap and A12 horizons are silt loam in most places, but 
there is some loam in tilled areas. The A12 horizon ranges from 
dark grayish brown to dark brown in hues of 10YR and 7.5YR. 
The B2t horizon ranges from dark grayish brown to brown 
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in a hue of 1OYR. Its texture is heavy silty clay loam and 
light clay. Depth to the B2t horizon ranges from 14 to 24 inches, 

Bethany soils have a more clayey B2t horizon than Vanoss 
and Chickasha soils. 

Rethany silt loam, 0 to 1 percent slopes (BeA).—This 
soil has the profile described as typical for the Bethany 
series. It absorbs water well and releases it readily to 
crops. Tillage is moderately easy. 

This is one of the most, desirable soils in the county for 
small grains, and it is well suited to the other crops most 
commonly grown. All of it, except for a few small areas 
in native grass, is cultivated. Winter wheat is the main 
crop, but other small grains, sorghums, cotton, alfalfa, 
and grasses are also grown. 

Management is needed for maintaining soil structure 
and fertility. All crop residue should be returned to the 
soil, but excessive tillage should be avoided. Small grains 
can be grown continuously if crop residues are returned 
to the soil and adequate fertilizer is applied. (Capability 
unit I-2; Loamy Prairie range site) 


Breaks-Alluvial Land Complex 


Breaks-Aluvial land complex (Bk) consists of small non- 
arable valleys cut into the smoother uplands along the 
upper reaches of intermittent streams. The sides of the 
valleys are sloping to steep. Areas of this complex range 
from 100 to 300 feet in width but are 50 to 150 feet wide 
in most places. 

The soil material on the valley sides varies widely, but 
in most places is loamy in the surface layer and loamy to 
clayey in the subsoil and substratum. Color ranges from 
grayish brown and dark brown to reddish brown, depend- 
ing on the color of associated soils in the surrounding up- 
lands. Depth to bedrock of sandstone, shale, or both ranges 
from less than 10 inches to more than 5 feet but is greater 
than 8 feet in most places. The soil material in. the valley 
floor is loamy, brown to reddish brown, and generally 
calcareous. Slopes dominantly range from 0 to 12 percent. 
The vegetation on the valley sides consists mostly of short 
grasses, though mid grasses grow in areas of the less 
clayey soils. In other areas, the vegetation on the valley 
sides consists mostly of tall grasses and some trees found 
in local areas. This land type 1s used mostly for permanent 
pasture. (Capability unit VIe-1; Breaks are in the Red 
Clay Prairie range site, and Alluvial land is in the Loamy 
Bottom Land range site) 


Broken Alluvial Land 


Broken alluvial Jand (Br) consists of reddish-brown, fri- 
able, loamy alluvium. It lies in a narrow strip along the 
sides of streams that have cut deep, wide channels. The 
banks average 10 feet in height, but the steep banks are 
15 to 25 feet high. The stream channels range from 60 
to 100 feet in width and are wider in the bends of the 
creeks. Slopes range from 2 to 20 percent. 

This land supports a thick stand of trees, mainly elm, 
cottonwood, hackberry, and pecan. The undergrowth is 
mixed and includes some shrubs and tall grasses. 

This land is suitable for native grasses used for grazing. 
Tt is also suitable as a habitat for wildlife. 

Further erosion of streambanks can be controlled by 
avoiding overgrazing and clearing of trees and by prevent- 
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ing fires. (Capability unit Vw-1; Loamy Bottom Land 
range site) 


Canadian Series 


The Canadian series consists of deep, dark-colored, 
nearly level to undulating soils. These soils are on alluvium 
in the valley of the North Canadian River. 

In a typical profile, the surface layer is dark grayish- 
brown, slightly acid fine sandy loam about 15 inches thick. 
Tt has granular structure and is easily tilled. 

The subsoil is about 15 inches thick. It contains a little 
more clay in its upper part than in its lower. The subsoil is 
brown fine sandy loam of moderate, fine, granular struc- 
ture. 

The underlying material is loamy alluvium. It is very 
friable, is calcareous, and is casily penetrated by plant 
roots. 

Canadian soils are well drained. Internal drainage is 
medium, and permeability is moderately rapid. Water- 
holding capacity is moderate. These soils are about me- 
dium in natural fertility but, in tilled areas, are susceptible 
to soil blowing. 

Most of the acreage of Canadian soils is cultivated. 
These soils are suited to small grains, grain sorghums, 
cotton, alfalfa, and grasses. Alfalfa and winter wheat are 
the crops most widely grown. 

Typical profile of Canadian fine sandy loam in a culti- 
vated field on 0 to 1 percent slopes (west side of road, 
about 500 feet north and 50 feet west from the southeast 
corner of section 21, T. 18 N., R. 1 W.): 

A1—O to 15 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam, very dark brown (10YR 2/2) when moist; weak, 
fine, granular structure; soft when dry, very friable 
when moist; slightly acid; gradual boundary ; horizon 
11 to 18 inches thick, 

B2—15 to 30 inches, brown (10YR 5/8) fine sandy loam, dark 
brown (10YR 4/3) when moist; moderate, fine granu- 
lar structure; soft when dry, very friable when moist; 
slightly acid; gradual boundary; horizon 10 to 20 
inches thick, 

C—80 to 60 inches ++, pale-brown (10YR 6/3) fine sandy loam, 
brown (1OYR 5/8) when moist; weak, very fine, 
granular structure; soft when dry, very friable when 
moist; caleareous; thinly stratified sand, silt, and clay. 


The Ail horizon is silt loam in some small areas. Its color 
ranges from dark gray to brown in hues of 10YR and 7.5YR. 
The B2 horizon ranges from brown to dark brown in hues 
1OYR and 7.5YR. The C horizon ranges from pale brown to 
yellowish brown in a hue of 10YR and from brown to dark 
brown in a hue of 7.5YR. In texture, the C horizon ranges 
from fine sandy loam to loamy fine sand. 

The Canadian soils are lighter colored and much less clayey 
than Dale and Lela soils, They are less sandy than Crevasse 
soils. 

Canadian fine sandy loam (Ca}.—This nearly level soil 
is on bottom lands of river valleys. It has the profile de- 
scribed as typical for the Canadian series. Included in 
mapping were small areas of Dale silty clay loam. 

Small areas of this Canadian soil are flooded occasion- 
ally for short periods. These floods cause little damage, but 
runoff from higher land washes away the soil material in 
some places and deposits sediments in others. 

Most of this soil is used intensively for small grains, al- 
falfa, sorghums, and cotton. A few areas are in native 
grasses. Winter wheat is the main crop. 

Management is needed mainly for controlling soil blow- 
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ing and maintaining soil structure and fertility. Many 
kinds of cropping systems are suitable. Sown crops can be 
grown continuously if fertilizer is added and stubble- 
mulch tillage is used. (Capability unit I-3; Loamy Bottom 
Land range site) 

Canadian-Dale complex, undulating (Cd8).—This com- 
plex is made up mostly of Canadian fine sandy loam and 
Dale silty clay loam, but there are also small areas of Cre- 
vasse fine sand. These soils are in such an intricate pattern 
that it is impractical to map each soil separately. — 

The Canadian soils have a profile like that described as 
typical for the Canadian series. They occupy the ridges of 
the undulating relief and make up about 65 to 75 percent 
of the areas mapped. The Dale soils have a profile like that 
described as typical for the Dale series. They occupy the 
swalelike areas in the undulating relief and make up 25 to 
35 percent of the areas mapped. Small areas of Crevasse 
loamy fine sand also occur in swalelike areas. These areas 
make up 5 to 10 percent of this complex. 

The soils in this complex are medium to high in fertility 
and easy to till. They ike good water-holding capacity. 

Nearly all of this complex is cultivated. Tillage and 
management are the same in all areas, though the crop- 
ping system used may vary. Alfalfa, winter wheat, grain 
sorghums, cotton, ancl grasses are most: commonly grown. 
A suitable cropping system, if crop residues are returned, 
is continuous small grains with fertilization. (Capability 
unit TIle-4; Loamy Bottom Land and range site) 


Chickasha Series 


The Chickasha series consists of deep, dark-colored, 
loamy soils that are gently sloping. These soils are on up- 
lands mostly in the southeastern part of the county. 

Tn a typical profile the surface layer is dark-brown or 
brown loam about 8 inches thick (fig. 4). This layer has 
granular structure, is medium acid, and is easy to till. 

The subsoil is about 34 inches thick. It contains less clay 
and is less compact in the upper part than in the middle 
part. The upper part is dark-brown light clay loam that 
has moderate, medium, granular structure. The middle 
part is dark-brown clay loam that is medium acid and has 
moderate, medium, subangular blocky structure. The lower 
part is strong-brown sandy clay loam. 

The underlying material is thin, firm, slightly acid, 
loamy material that is moderately difficult for plant roots 
to penetrate. Partly weathered sandstone underlies the 
loamy material about 48 inches from the surface. 

Chickasha soils are naturally well drained. Internal 
drainage is medium, and permeability is moderate. Water- 
holding capacity is moderate to high and natural fertility 
is high. 

Most of the acreage of Chickasha soils is cultivated. The 
soils are suited to small grains, grain sorghums, cotton, 
legumes, and grasses. Winter wheat is the main crop. 

Typical profile of Chickasha loam, 1 to 3 percent slopes, 
in a cultivated field (west side of road, about 1,500 feet 
south and 100 feet west from the northeast corner of sec- 
tion 34, T.12 N.,R.11.): 

A1—0 to 8 inches, dark-brown (7.5YR 4/4) loam, dark brown 
(7.5YR 3/2) when moist; moderate, fine, granular 
structure; slightly hard when dry, frinble when moist ; 


medium acid; gradual boundary; horizon 6 to 10 
inches thick. 
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Figure 4.—Profile of Chickasha loam. 


B1i—8 to 16 inehes, dark-brown (7.5YR 4/4) light clay loam; 
dark brown (7.5YR 3/2) when moist; moderate, me- 
dium, granular structure; slightly hard when dry, 
friable when moist; medium acid; gradual boundary ; 
horizon 5 to 10 inches thick. 

B2t—16 to 26 inches, dark-brown (7.5YR 4/4) clay loam, dark 
brown (7.5YR 3/2) when moist; moderate, medium, 
subangular blocky structure; hard when dry, firm 
when moist; medium acid; gradual boundary ; horizon 
8 to 15 inches thick. 

B3—26 to 42 inches, strong-brown (7.5YR 5/8) sandy clay 
loam, strong brown (7.5YR 5/6) when moist; mod- 
erate, medium, granular structure; hard when dary, 
friable when moist; slightly acid; gradual boundary ; 
horizon 15 to 25 inches thick. 

C—42 to 60 inches +, yellowish-red (SYR 5/8) sandy loam, 
yellowish red (SYR 4/8) when moist; slightly acid; 
partly weathered sandstone in lower part. 


The color of the Al and Bi horizons ranges from brown to 
dark brown in hues of 7.5YR and 10YR. The BL horizon ranges 
from light clay loam to clay loam. The B2t horizon ranges from 
brown to dark brown in a hue of 7.5YR, and from clay loam to 
sandy clay loam, The B83 horizon ranges from strong brown to 
yellowish brown in hues of 7.5YR and 10YR. The C horizon has 
hues of 5YR and 7.5 YR. 

The Chickasha soils are more brownish and less reddish than 
the Zaneis, Norge, and Teller soils. The Chickasha soils are 


less silty, more acid, and have a thinner solum than Vanoss 
soils. 

Chickasha loam, 1 to 3 percent slopes (ChB) —The pro- 
file of this soil ts the one described as typical for the series. 
This soil is one of the more desirable soils of the uplands 
for small grains, and winter wheat is the principal crop. 
It is also suitable for sorghum and cotton. Except for a 
few small areas in native grass, all of it is cultivated. 

Small grains can be grown continuously on this soil if 
stubble-mulch tillage is used. Crop residue should be re- 
turned to the soil, and excessive tillage ought to be avoided. 
Terracing and contour farming are essential where row 
crops are grown. By cultivating on the contour and sod- 
ding or seeding waterways, erosion can be reduced and. 
excess water removed. Light applications of fertilizer are 
beneficial. (Capability unit IIe-1; Loamy Prairie range 
site) 


Crevasse Series 


The Crevasse series consists of brown, nearly level soils 
on sandy alluvium. These soils occupy part of the flood 
plain along the North Canadian River. 

In a typical profile, the surface layer is brown, calcare- 
ous loamy fine sand about 10 inches thick. This layer has 
weak, fine, granular structure and is easily tilled. 

Below the surface layer is about 8 inches of light brown- 
ish-oray, calcareous loamy fine sand that is weakly 
stratified. 

The underlying material is well-stratified alluvium of 
fine sand texture. It is calcareous and easily penetrated 
by plant roots. 

Crevasse soils are well drained. Internal drainage and 
permeability are rapid. Water-holding capacity 1s low. 
These soils are low in natural fertility and are subject 
to frequent flooding. 

Almost all the acreage of Crevasse soils is in native 
grasses. 

Typical profile of Crevasse loamy fine sand in a pasture 
of native grass (south side of road, about 1,800 feet north 
ancl 200 feet west from the southeast corner of section 18, 
T. 18 N., RL 1 W.): 

AJ—0 to 10 inches, brown (10¥YR 5/3) loamy fine sand, dark 
brown (1OYR 4/3) when moist; weak, fine, granular 
structure; soft when dry, very friable when moist; 
aaa gradual boundary; horizon 8 to 16 inches 
thick. 

AC—10 to 18 inches, light brownish-gray (10YR 6/2) loamy 
fine sand, brown (10YR 5/3) when moist; nearly 
structureless; loose; stratified; calcareous; gradual 
boundary ; horizon 6 to 12 inches thick. 

C-—-18 to 34 inches +, very pale brown (10YR 7/8) fine sand, 


pale brown (1OYR 6/8) when moist; structureless; 
calcareous, 


The Al horizon is mostly loamy fine sand but is fine sand or 
light fine sandy loam in some areas. The color of the Al horizon 
ranges from brown or grayish brown to dark brown in a hue 
of 10YR. The AC horizon ranges from light brownish gray to 
yellowish brown or dark grayish brown in a hue of LOYR. 
Depth to fine sand or sand ranges from 15 to 25 inches. 

Crevasse soils have a thinner, more sandy solum than Cana- 
dian soils. 


Crevasse loamy fine sand [Cr).—This nearly level soil 
is on the flood plain, where it is closely associated with 
Canadian soils. Its profile is the one described as typical 
for the Crevasse series. 
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Most of this soil is in native grass, but small grains, sor- 
ghums, and cotton are suitable crops. This soil is seldom 
tilled, however, because soil blowing is a hazard. Flooding 
is infrequent, but the soil remains wet for long periods 
after flooding and after heavy rains. 

If this soil is tilled, management is needed to control 
soil blowing and maintain fertility. Small grains can be 
grown continuously if a legume mixture, such as rye and 
vetch, is seeded and all crop residue is returned to the soil. 
(Capability unit [[Te-7; Sandy Bottom Land range site) 

Crevasse soils (Cv)—These soils are on the flood plain 
along the North Canadian River where fleoding is fre- 
quent. The surface Inyer of these soils ranges from fine 
sand to clay loam and is underlain by stratified sand. 
Range is the chief use. (Capability unit Vw-2; Sandy Bot- 
tom Land range site) 


Dale Series 


The Dale series consists of deep, loamy, nearly level 
soils on benches along the North Canadian River. 

In a typical profile, the surface layer is very dark gray- 
ish-brown or brown silty clay loam that is neutral and 
about 12 inches thick. This layer has granular structure. 

The subsoil is about 12 inches thick. It is a dark grayish- 


brown silty clay loam that has moderate, medium, granu- 
lar structure. 

The underlying material is brown loamy alluvium that 
is easily penetrated by plant roots. 

The Dale soils are well drained and have medium in- 
ternal drainage. Their water-holding capacity is high. Nat- 
ural fertility 1s high. 

Most of the acreage of Dale soils is cultivated to small 
grains, cotton, sorghums, alfalfa, and native grasses 
(fig. 5). Winter wheat is the crop most widely grown, 

Profile of Dale silty clay loam in a cultivated field on 
slopes of 0 to 1 percent (east side of road, about 1,400 feet 
south and 200 feet east of northwest corner of section 83, 
T.12N.,R.2W.): 

Al—O to 12 inches, very dark grayish-brown (1OYR 3/2) silty 
clay loam, very dark brown (1OYR 2/2) when moist; 
moderate, medium, granular structure ; hard when dry, 
firm when moist; neutral; gradual boundary ; horizon 
8 to 14 inches thick. 

B2—12 to 24 inches, dark grayish-brown (10YR 4/2) silty clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, medium, granular structure; hard 
when dry, firm when moist; slightly acid; gradual 
boundary ; horizon 10 to 20 inches thick. 

C—24. to 48 inches +, brown (7.5YR 5/3) loam, dark brown 
(7.5YR 3/3) when moist; weak, tine, granular struc- 
ture; soft when dry, friable when moist; neutral, 


Figure 5.—Grain sorghum on Dale silty clay loam. 
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The Al horizon ranges from very dark grayish brown to 
brown in a hue of LOYR. The B2 horizon ranges from brown to 
dark grayish brown in hues of 10YR and 7.5YR. The texture 
ranges from silt loam to silty clay loam. The C horizon is 
brown to dark brown in hues of 1OYR and 7.5¥R. For several 
feet, the texture of the © horizon is a loain to clay loam, 

Dale soils contain less clay than Lela soils and are darker 
colored and contain less clay than Canadian soils. 

Dale silty clay loam (D!)—Small areas of this nearly 
level soil are occasionally flooded for short periods. These 
floods cause little damage, but runoff from nearby higher 
land may erode some areas and deposit new sediment in 
other places. The profile of this soil is the one described 
as typical for the series. 

This soil is suitable for intensive farming, though till- 
age is somewhat difficult. The main crops are small grains, 
mostly winter wheat, alfalfa, sorghums, cotton, and grasses. 
An example of a suitable cropping system is 6 years of 
small grains and 2 years of legumes or grasses. (Capability 
unit I-1; Loamy Bottom Land range site) 


Darnell Series 


The Darnell series consists of shallow, brown, loamy 
soils that are gently sloping to strongly sloping. These 
soils occur on uplands in the eastern two-thirds of the 
county. 

In atypical profile, the surface layer is brown. fine sandy 
loam that is medium acid and about 3 inches thick. This 
layer has weak granular structure. 

The subsoil, about 9 inches thick, is reddish-yellow fine 
sandy loam that is medium acid. 

The underlying material is red sandstone that is very 
hard when dry. Plant roots enter this rock along and in 
joints, fractures, and bedding planes, but the roots do not 
penetrate deeply. 

Darnell soils are somewhat excessively drained, have 
rapid runoff, and have moderately rapid permeability. 
Water-holding capacity and natural fertility are low. 
These soils are susceptible to water erosion if they are not 
managed well. 

Nearly all of the acreage of Darnell soils is ina mixture 
of native woods and grasses and is used for grazing. These 
soils are not suitable for cultivation. 

Typical profile of a Darnell fine sundy loam on a slope 
of 5 to 12 percent, in a cleared area (north sice of road, 
about 800 feet west and 100 feet north from the southeast 
corner of section 25, T. 11 N., R. 1 E.): 

Al—0 to 8 inches, brown (7.5YR 5/2) fine sandy loam, dark 
brown (7.5YR 4/2) when moist; weak, very fine, 
granular structure; soft when dry, very friable when 
moist; medium acid; clear boundary; horizon 2 to 6 
inches thick. 

B2—8 to 12 inches, reddish-yellow (5YR 6/6) light fine sandy 
loam, yellowish red (5YR 5/6) when moist; massive ; 
soft when dry, very friable when moist ; medium acid ; 
gradual boundary; horizon 6 to 12 inches thick. 

R—12 to 18 inches +, red (10R 5/6) weakly cemented sand- 
stone, red (10R 4/6) when moist; slightly acid; very 
hard when dry, and this hardness prohibits digging. 


The Ai. horizon ranges from brown to light brown in a hue 
of 7.5YR. The B2 horizon is reddish yellow to yellowish red 
in a hue of 5YR, and its texture is light fine sandy loam or 
fine sandy loam. Depth to the R horizon ranges from 10 to 
20 inches, 

The Darnell soils are more sandy than Vernon soils. 


Darnell-Stephenville fine sandy loams, 3 to 12 percent 
slopes (DsE)—This mapping unit occurs on uplands and 
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consists mainly of Darnell and Stephenville soils. It also 
contains small areas of Vernon, Dougherty, and IXonawa 
soils, each of which make up about 3 percent of the mapped 
areas, Also included are areas that have slopes of 20 per- 
cent. The Darnell and Stephenville soils occur in such an 
intricate pattern that it is impractical to map each kind 
of soil separately. 

The Darnell soils have a profile like the one described 
as typical for the Darnell series. They generally occur 
at higher elevations than Stephenville soils and make up 
about 55 to 65 percent of the mapping unit. The Stephen- 
ville soils have a profile like that described as typical for 
the Stephenville series. They occupy about 35 to 45 percent 
of the mapping unit. 

All of this mapping unit is in a mixture of native woods 
and grasses and is used for grazing and as wildlife 
habitats. 

The Darnell. soils are not suitable for cultivation, but 
they support a dense stand of blackjack and post oaks and 
some native grasses. Tame pasture has been established in 
some areas where trees have been cleared. Brush control 
and. fertilizer are needed to maintain tame pasture. The 
deeper Stephenville soils of this unit are better suited to 
tame pasture than the shallow Darnell soils. (Capability 
unit VIe-2; the Darnell soils are in the Shallow Savannah 
range site and the Stephenville soils are in the Sandy 
Savannah range site) 

Darnell-Stephenville complex, 3 to 12 percent slopes, 
severely eroded (Dt€3).—This complex is made up mostly 
of Darnell and Stephenville soils. These soils are in such 
an intricate pattern that itis impractical to map each kind 
of soil separately. Nearly all of this complex was formerly 
cultivated but now lies idle. Many V-shaped gullies that 
are 3 to 15 feet deep and 10 to 4.0 feet wide form a network 
of small dvains that cut into the side slopes. Colluvial fans 
have formed on the foot slopes at the outlets of the drains. 
Sandstone crops out in places. 

These soils generally lie idle or support a thin stand of 
poor-quality grasses. Management of this complex is difft- 
cult, slow, and expensive, Some areas have been planted to 
tame pasture grasses, such as bermudagrass, weeping love- 
grass, and King Ranch bluestem. The gullies need to be 
shaped and sodded with bermudagrass. The eroded areas 
between the gullies should be sprigged or planted to native 
or tame grasses. The revegetated areas can be used for 
grazing after the grasses are well established. (Capability 
unit VIe-6; the Darnell soils are in the Eroded Shallow 
Savannah range site, and the Stephenville soils are in the 
Eroded Sandy Savannah site) 


Dougherty Series 


The Dougherty series consists of deep, hnmmocky, sandy 
soils. These soils are on uplands in the eastern two-thirds 
of the county. 

The surface layer is erayish-brown, nettral loamy fine 
sand about 4 inches thick. The next layer to a depth of 22 
inches is light yellowish-brown loamy fine sand. Both 
layers are easily tilled. ” 

The subsoil is about 28 inches thick. The upper part is a 
yellowish-red sandy clay loam that is strongly acid and 
has weak, medium, subangular blocky structure. The lower 
partis similar to the upper part but is massive and contains 
less clay. 
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The underlying material is coarse sandy loam that 
grades into deep fine sand. The fine sand has been partly 
reworked by wind. The ssndy loam material is loose, medi- 
um acid, and easily penetrated by plant roots. 

Dougherty suils are well drained. Internal drainage ts 
mecivm, permeability is moderate, and water-holding ca- 
pacity is moderate. These soils are low in natural fertility 
and are susceptible to water and wind erosion. 

Less than one-fourth of the acreage of Dougherty soils 
is cultivated. Suitable crops are sorghums and legumes. 
Native grasses and orchard trees grow well. on these soils. 

Typical profile of Dougherty loamy fine sand, hum- 
mocky, in native woods and grasses (north side of road, 
about 400 feet west and 100 feet north from the southeast 
corner of section 11,T.12N.,R.1E.): 

Al—O to 4 inches, grayish-brown (10YR 5/2) loamy fine sand, 
dark grayish brown (1OYR 4/2) when moist; weak, 
fine, granular structure; soft when dry, very friable 
when moist; neutral; clear boundary; horizon 4 to 8 
inches thick. 

A2—4 to 22 inches, light yellowish-brown (10YR 6/4) loamy 
fine sand, yellowish brown (10YR 5/4) when moist; 
massive; soft when dry, very friable when moist; 
slightly acid; clear, smooth boundary; horizon 15 to 
25 inches ‘thick, 

B2t—22 to 40 inches, yellowish-red (5YR 5/6) sandy clay 
loam, yellowish red (5Y¥YR 4/6) when moist; weak, 
medium, subangular blocky structure with clay films 
on ped faces; very hard when dry, friable when 
moist; strongly acid; diffuse, smooth boundary ; hori- 
zon 15 to 25 inches thick. 

B8—40 to 50 inches, reddish-yellow (5YR 6/8) light sandy clay 
loam, yellowish red (SYR 5/8) when moist; massive; 
hard when dry, friable when moist; strongly acid; 
diffuse, smooth boundary ; horizon 8 to 12 inches thick. 

C—50 to 55 inches +, red (2.5YR 5/8) coarse sandy loam, red 
(25YR 4/8) when moist; massive; medium acid; 
grades into deep fine sand. 

The A1 horizon is fine sand in some cultivated areas. Color of 
the Al horizon ranges from brown or dark brown to dark gray- 
ish brown in a hue of 10YR. The A2 horizon ranges fom light 
brown to light yellowish brown in hues of 7.5YR and 10YR. 
Texture is loamy fine sand or fine sand. The B2t horizon ranges 
from red to yellowish red in hues of 2.5YR and 5¥YR. Texture 
ranges from heavy fine sandy loam to sandy clay loam. 

The Dougherty soils have a more sandy Al horizon than 
Teller soils, and, unlike them, have a distinct light-colored A2 
horizon. The solum of Dougherty soils is thicker than that of 
Stephenville soils, which have an R horizon. Dougherty soils 
have a thicker A horizon than Konawa soils. 

Dougherty loamy, fine sand, hummocky (DuC).—Most 
of this soil is on large ridges or on low, rounded, sandy 
rises within or bordering areas of Konawa loamy fine sand, 
undulating. The profile of this soil is the one described as 
typical for the Dougherty series. Included in mapping 
were areas of Stephenville fine sandy loam, Konawa loamy 
fine sand, and of Teller fine sandy loam, each of which make 
up 8 to 5 percent of the mapped areas. 

Nearly all of this soil is covered by a mixed sand of 
blackjack oak and native grasses. Grasses are better suited 
than cultivated crops, but a few areas are used for sown 
crops, sorghums, annual legumes, and grasses. 

Unless this soil is well protected, especially where cul- 
tivated, it is susceptible ito severe water erosion and soil 
blowing. Sown crops can be grown continuously if stubble- 
mulch tillage and fertilizer are used. Crop response to 
management is good. (Capability unit [Ve-2; Deep Sand 
Savannah range site) 


Eroded Clayey Land 


Eroded clayey land (Es} consists of soils that have been 
eroded to the extent that almost all of the original surface 
layer has been removed. The plow layer is clay or clay 
loam that is essentially from the subsoil or other underly- 
ing layer. Gullies are common. Most of them are less than 
5 fect, deep, but a few on the steeper slopes are deeper. 
Between the gullies and within severely eroded areas are 
less eroced patches, Slopes are generally 2 to 5 percent, 
but they are steeper in small areas near and along drain- 
ageways. 

This Jand type supports a thin stand of poor-quality 
native grasses, and it ought to be reseeded to desirable 
native grasses, Reestablishing vegetation, however, is more 
difficult on this land than on Eroded loamy land. (Capa- 
bility unit VIe-3; Eroded Clay range site) 


Eroded Loamy Land 


Eroded loamy land (Et) consists of soils that have been 
eroded to the extent that nearly all of the original surface 
layer has been removed. The plow layer consists essentially 
of loamy material that is from the subsoil or other under- 
lying layers. Gullies are common, and many of them are 
more than 5 feet deep. Between the gullies or within the 
severely eroded areas are less eroded patches. This land 
type generally has slopes of 2 to 5 percent, but it is steeper 
in small areas near drainageways. 

This land type supports a thin stand of poor-quality 
native grasses. It ought to be reseeded to desirable native 
or tame grasses. Because the surface soil is loamy, this land 
is easier to revegetate than Eroded clayey land. (Capability 
unit VIe4; Loamy Prairie range site) 


Grant Series 


The Grant series consists of deep, gently sloping, 
reddish-brown, loamy soils. These soils are on uplands in 
the southwestern part of the county. 

In a typical profile, the surface layer is reddish-brown 
silt loam about 10 inches thick. This layer is neutral, has 


‘granular structure, and is easily tilled. 


The subsoil is about 82 inches thick. The upper part is 
reddish-brown, neutral heavy silt loam that has moderate, 
mediun, granular structure. The middle and lower parts 
are red, slightly acid heavy silt loam that has granular 
structure. 

The underlying material is soft sandstone. Along joints 
and bedding planes, the sandstone is hard and neutral or 
limy. Penetration of plant roots is difficult. 

Grant soils are naturally well drained. Internal drainage 
is medium, permeability is moderate, and water-hold- 
ing capacity is moderate to high. These soils are high in 
natural fertility but are susceptible to water erosion where 
they are tilled. 

Most of the acreage of Grant soils is cultivated. These 
soils are suited to small grains, sorghums, cotton, legumes, 
and grasses. Winter wheat is the crop most widely grown, 

Typical profile of Grant silt loam, 1 'to 3 percent slopes, 
in a formerly cultivated field (east side of road, about 
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1,300 feet, north and 100 feet east from the southwest cor- 
ner of section 18, T. 11 N., R.4 W.) : 

A1—O to 10 inches, reddish-brown (5YR 4/4) silt loam, dark 
reddish brown (5YR 3/3) when moist; weak, fine, 
granular structure; slightly hard when dry, friable 
when moist; neutral; gradual boundary; horizon 8 
to 12 inches thick. 

B1i—10 to 20 inches, reddish-brown (2.5YR 4/4) heavy silt 
Joam, dark reddish brown (2.5¥R 3/4) when moist; 
moderate, medinm, granular structure; slightly hard 
when dry, friable when moist ; neutral; gradual bound- 
ary; horizon 8 to 12 inches thick. 

B2t—20 to 30 inches, red (2.5YR 4/6) heavy silt loam, dark 
red (2.5YR 38/6) when moist; moderate, medinn, 
granular structure; slightly hard when dry, friable 
when moist; weak, patchy clay films on ped faces; 
slightly acid; gradual boundary; horizon 8 to 14 
inches thick. 

-B8—80 to 42 inches, red (2.5YR 4/6) silt loam, dark red 
(2.5YR 3/6) when moist; weak, fine, granular struc- 
ture; slightly hard when dry, friable when moist; 
slightly acid; gradual boundary; horizon 4 to 14 
inches ‘thick, 

R—42 inches +, red (2.5YR 5/8), partly weathered, soft. 
sandstone, red (2.5YR 4/8) when moist; slightly acid. 

The texture of the Al horizon is loam in some small areas. 
Its color ranges from reddish brown ‘to dark reddish brown 
in hues of 2.5YR and 5YR. The Bi, B2t, and B38 horizons range 
from reddish brown to red in hues of 5YR and 2.5¥R. The B2t 
horizon is heavy silt loam or light silty clay loam. Depth to 
sandstone ranges from about 36-to 48 inches. 

Grant soils contain less clay in the B2t horizon than Renfrow 
soils but are more strongly developed and contain more clay 
throughout the profile than Nash soils. Grant soils contain 
more silt andl less sand than Teller soils. 

Grant silt loam, 1 to 3 percent slopes (GrB).—This soil 
is on uplands. Its profile is the one described as typical 
for the Grant series. Included in mapping were small areas 
of Nash and Norge soils. Nash loam makes up 5 to 7 per- 
cent of the mapped areas and Norge loam makes up 2 to 8 
percent. 

This is a desirable soil for farming. All of it, except for 
a few small areas in native grasses, is tilled. Winter wheat 
is the principal crop, but barley, oats, sorghums, cotton, 
and grasses are also grown. 

Management is needed that, provides terraces, contour 
tillage, and legumes and. fertilizer used in the cropping 
system. Small grains can be grown year after year if stub- 
ble-mulch tillage is used. Terracing and contour farming 
are essential where row crops are grown. Sodding or seed- 
ing waterways allows safe removal of excess water by re- 
ducing erosion. (Capability unit IIe-1; Loamy Prairie 
range site) 


Konawa Series 


The Konawa series consists of deep, wooded, sandy soils 
that are undulating or gently sloping. These soils are on 
uplands in the west-central part and the eastern two-thirds 
of the county. 

In a typical profile, the surface layer is about 5 inches 
thick and consists of brown loamy fine sand that is neutral 
and easily ‘tilled (fig. 6). The subsurface layer, about 9 
inches thick, is light yellowish-brown loamy fine sand. 

The subsoil is about 388 inches thick. The upper part is 
yellowish-red sandy clay loam that is medium acid and has 
weak, medium, subangular blocky structure. The lower 
part is similar to the upper part but contains less clay.and 
is massive. 


£ wis. Pt farses 


Figure 6.—Soil profile of Konawa loamy fine sand. 


The underlying material is red coarse sandy loam that 
grades into fine sand. The fine sand has: been partly re- 
worked by wind. The underlying material is loose, medium 
acid, and easily penetrated by plant roots. 

Konawa soils are well drained. Internal drainage is 
medium, and permeability is moderate. Water-holding 
capacity is moderate, and natural fertility is low. Water 
and wind erosion ave likely, particularly in cultivated 
areas. 

About one-third of the acreage of Konawa soils is culti- 
vated. Suitable crops are small grains, sorghums, cotton, 
leoumes, and grasses. Winter wheat is the crop most com- 
monly grown. 

Typical profile of Konawa loamy fine sand, undulating, 
in cultivated field (north side of road, about 2,400 feet 
east and 200 feet north from the southwest corner of sec- 
tion 9,12 N., R, 1 E.): 

Ap—0 to 5 inches, brown (10YR 5/3) loamy fine sand, dark 
brown (LOYR 4/3) when moist; weak, fine, granular 
structure; soft when dry, very friable when moist; 
neutral; clear boundary; horizon 8 to 8 inches thick. 

A2—5 to 14 inches, light yellowish-brown (10YR 6/4) loamy 


fine sand, yellowish brown (10YR 5/4) when moist; 
massive; soft when dry, very friable when moist; 
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slightly acid; clear, smooth boundary ; horizon 4 to 15 
inches thick. 

B2t—14 to 86 inches, yellowish-red (5YR 5/6) sandy clay 
loam, yellowish red (5YR 4/6) when moist; weak, 
medium, subangular blocky structure; clay films on 
ped faces; very hard when dry, friable when moist; 
medium acid; diffuse, smooth boundary ; horizon 15 to 
30 inches thick. 

B38—36 to 52 inches, yellowish-red (5YR 5/6) light sandy clay 
loam, yellowish red (5YR 4/6) when moist; massive ; 
hard when dry, friable when moist; medium acid; 
diffuse, smooth boundary; horizon 12 to 20 inches 
thick. 

CO—h2 to 60 inches -++, red (2.5YR 5/8) coarse sandy loam, red 
(2.5YR 4/8) when moist; massive; slightly hard when 
ary, friable when moist ; medium acid ; grades into fine 
sand with depth. 


The Ap or Al horizon ranges from pale brown to dark brown 
in a hue of 1OYR. The A2 horizon ranges from light brown in 
a hue of 7.5YR to light yellowish brown and yellowish brown 
in a hue of 10YR. Its texture is fine sand or loamy fine sand. 
The B2t horizon ranges from red to yellowish red in hues of 
2.5YR. It ranges from heavy fine sandy loam to sandy clay loam. 

Konawa soils have a thinner A horizon than Dougherty soils. 

Konawa loamy fine sand, undulating (KoB).—This soil 
occurs on sandy uplands and borders areas of Dougherty 
loamy fine sand, hummocky. It has the profile described as 
typical for the Konawa series. The native vegetation con- 
sists of a mixed stand of blackjack oak and native grasses. 

This soil is loose, friable, and easily tilled. It is subject 
to moderate or severe soil blowing if the plant cover is not 
adequate. Natural fertility is low, but crops respond read- 
ily to good management. About one-third of this soil is 
cultivated. The principal crops are small grains, mainly 
winter wheat, but sorghums, cotton, legumes, grasses, and 
some orchard crops are also grown. 

Management is needed that provides a plant cover dur- 
ing winter and spring so as to protect the soil from wind 
and water erosion. Also, legumes ought to be included 
in the cropping system, and fertilizer, minimum tillage, 
and stripcropping should be used. A suitable cropping 
system is 3 years of row crops and 8 years of sown crops if 
all residue from the row crops is returned to the soil, and 
for the sown crops stubble-mulch tillage is used. (Capa- 
bility unit IITe-6; Deep Sand Savannah range site) 


Lela Series 


In the Lela series are deep, dark-colored, nearly level 
soils on clayey alluvium. These soils occupy part of the 
flood plain along the North Canadian River. The water 
table is generally at a depth of 60 inches or more but fluc- 
tuates according to the-amount of flooding or rainfall. 

In cultivated areas, the plow layer is very dark gray, 
neutral clay about 8 inches thick. It is underlain by about 
ie inches of very dark grayish-brown, slightly alkaline 
clay. 

At a depth of about 40 inches is calcareous clay that is 
massive, This massive clay extends to a depth of 60 inches 
or more. 

The underlying material is fine-textured, calcareous al- 
luvium that resists penetration of plant roots. 

Lela soils are somewhat poorly drained. Internal drain- 
age is slow, and permeability is very slow. Water-holding 
capacity is high. These soils are high in natural fertility 
and subject to infrequent flooding that lasts for only a 
short time. Large cracks appear at the surface when these 
soils dry. 


Most of the acreage of Lela soils is cultivated. These soils 
are suited to alfalfa, small grains, sorghums, cotton, and 
grasses. Alfalfa and winter wheat are the main crops. 

Typical profile of Lela clay in a cultivated field (east 
side of road, about 2,400 feet north and 100 feet east from 
the southwest corner of section 13, T. 12 N., R. 1 E.): 

Ap—0O to 8 inches, very dark gray (10YR 3/1) clay, black 
(10¥R 2/1). when moist; moderate, fine, granular 
structure; very hard when dry, firm when moist; neu- 
tral; gradual boundary; horizon 6 to 10 inches thick. 

AC—40 to 60 inches +, reddish-brown (2.5YR 4/4) clay, dark 
very dark brown (10YR 2/2) when moist; massive; 
very hard when dry, firm when moist; slightly alka- 
line; diffuse boundary ; horizon 25 to 40 inches thick. 

AC—40 to 60 inches +, reddish-brown (2.5YR 4/4) clay, dark 
reddish brown (2.5YR 3/4) when moist; massive; 
very hard when dry, firm when moist; calcareous. 


The color of the A12 horizon ranges from very dark grayish 
brown to black in a hue of 10YR. The AC horizon ranges from 
reddish brown to dark reddish brown in hues of 2.5YR and 
5YR. Color and texture vary somewhat ‘throughout the pro- 
file, especially in the AC horizon, because sediments are de- 
posited during floods. 

Lela soils are darker colored and contain more clay than 
the Dale and Canadian soils. 

Lela clay (\c])—This nearly level soil is on flood plains. 
In addition to the flooding from the North Canadian 
River, small areas are occasionally flooded by water from 
adjoining uplands. The floods last’ for only a short time 
and cause little damage, but sediments are deposited and 
areas are ponded. This soil has the profile described as 
typical for the Lela series. 

This clay is moderately wet and difficult to till. It is 
better suited to close-growing crops than to row crops, 
though row crops can be grown. Alfalfa and winter wheat 
are the main crops, but in some years sorghums are grown. 

Management is needed mainly to control wetness and to 
maintain soil structure. Shallow surface drains are gener- 
ally sufficient for controlling wetness. A suitable cropping 
system that helps to maintain soil structure is 2 years of 
row crops and 6 years of small grains, Crop residue must 
be returned to the soil. (Capability unit [/Iw-1; Heavy 
Bottom Land range site) 


Lucien Series 


The Lacien series consists of shallow, reddish-brown, 
loamy soils that are sloping to moderately steep. These 
soils are on uplands in the eastern part of the county. 

In a typical profile, the surface layer is reddish-brown, 
slightly acid fine sandy loam about 4 inches thick. This 
layer has moderate, fine, granular structure. 

Below the surface layer is about 11 inches of reddish- 
brown loam. This layer has weak, fine, granular structure. 

The underlying material is sandstone that is medium 
acid and difficult for plant roots to enter. 

Lucien soils are somewhat excessively drained. Internal 
drainage is medium, and permeability is moderate. Water- 
holding capacity is moderate to low. The soils are low in 
natural fertility, and they erode readily if they are tilled. 

Nearly all the acreage of Lucien soils is native grasses 
and is used for grazing. These soils are not suitable for 
cultivation, 

In this county Lucien soils are mapped only in a com- 
plex with Vernon soils. : 

Typical profile of Lucien fine sandy loam in a pasture 
of native grasses (north side of road, about 400 feet east 
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and 100 feet north from the southwest corner of section 5, 
T.14.N., R.1E.): 

A1l—O to 4 inches, reddish-brown (2.5YR 4/4) fine sandy loam, 
dark reddish brown (2.5YR 3/38) when moist; mod- 
erate, fine, granular structure; soft when dry, friable 
when moist; slightly acid; gradual boundary ; horizon 
is 4 to 8 inches thick. 

AC—4 to 15 inches, reddish-brown (2.5¥R 4/4) loam, dark 
reddish brown (2.6Y¥R 38/3) when moist; weak, fine, 
granular structure; soft when dry, very friable when 
inoist; few, fine roots and pores; medium acid; grad- 
ual boundary; horizon is 4 to 12 inches thick. 

R—15 to 18 inches +, red (2.5YR 4/6) sandstone, dark red 
(2.5YR 8/6) when moist; medium acid; extremely 
hard when dry. 

The Al horizon is loam in some places. Color of the AJ. hori- 
zon is reddish brown or dark reddish brown in hues of 2.5YR 
and .5YR. The AC horizon is reddish brown or red in a hue 
of 2.5Y¥R und ranges from fine sandy loam to loam, The depth 
to sandstone ranges from G to 20 inches. 

Lucien soils have less depth to sandstone than the Nash soils 
and are sandier than the Vernon, 


Miller Series 


The Miller series consists of deep, fine-textured, cal- 
careous soils that are nearly level. These soils are on 
bottom lands along Deep Fork in the northeastern part of 
the county. . : 

In a typical profile, the surface layer is reddish-brown 
clay about 8 inches thick. This layer has moderate, me- 
dium, subangular blocky structure. 

Below the surface layer to a depth of more than 44 
inches is dark reddish-brown heavy clay that is calcareous 
ancl massive. oe 

The underlying material is fine-textured, calcareous al- 
luvium that resists penetration of plant roots. 

Miller soils are somewhat poorly drained. Internal 
drainage is slow, permeability is very slow, and_water- 
holding capacity is high. These soils are moderately high 
in natural fertility, but they are subject to occasional, shal- 
low flooding that lasts for only a short time. Large cracks 
appear at the surface when these soils dry. 

Most of the acreage of Miller soils is cultivated. These 
soils are suited to alfalfa, small grains, sorghums, cotton, 
and grasses. Alfalfa and winter wheat are the main crops. 

Typical profile of Miller clay in a cultivated field (west 
side of road, about 1,000 feet north and 100 feet west from 
the southeast corner of section 11, T. 14 N., R. 1 E.): 

A1—O to 8 inches, reddish-brown (5YR 4/3) clay, dark reddish 
brown (5YR 3/38) when moist; moderate, medium, 
subangular blocky structure; very hard when dry, very 
firm when moist; calcareous; gradual boundary; 
horizon 6 to 12 inches thick. 

AC—S to 44 inches +, dark reddish-brown (2.5YR 3/4) heavy 
clay, dark red (2.5YR 3/6) when moist; massive; 
very hard when dry, very firm when moist; calcareous. 

The Al horizon is silty clay loam in some small areas, Its 
color is reddish brown or dark reddish brown in hues of 5YR 
and 2.5¥R, The AC horizon is dominantly clay or heavy clay. 

It is dark reddish brown or dark red in a hue of 2.5YR. In 

the lower horizon color and texture vary somewhat because 

sediment is deposited during floods. 
Miller soils are more clayey than the Port and Pulaski soils 
and, unlike them, are calcareous in the Al horizon. 

Miller clay (Mc) —This soil is nearly level and on bottom 
lands. Small areas may be flooded for short periods by 
Deep Fork or by water draining from the nearby uplands. 
These floods cause little damage, but they deposit new 


sediments and leave shallow wet areas in the fields. The 
profile of this soil is the one described as typical for the 
Miller series. , 

This soil is clayey, moderately wet, and difficult to till. 
Close-growing crops are better suited than row crops, 
though row crops can be grown. Alfalfa and winter wheat 
are the main crops, but sorghums, cotton, and grasses are 
also grown. 

Management is needed mainly to control wetness and to 
maintain. soil structure. Shallow surface crains are gen- 
erally sufficient for drainage. A suitable cropping system 
that helps to maintain soil structure is 2 years of row crops 
and 6 years of small grains. All crop residue must be re- 
turned to the soil. (Capability unit [IIw-1; Heavy 
Bottom Land range site) 

Miller-Slickspots complex (Ms)—This complex consists 
of Miller clay and slickspots. Miller clay makes up 70 to 
90 percent of this complex, and slickspots make up 10 to 
20 percent. The Miller soil has a profile like the one de- 
scribed as typical for the Miller series. 

The slickspots have a clay surface layer on which a hard, 
glazed, whitish crust forms when the soil drys after a rain. 
This crust is 14 to 1 inch thick. Below the crust the surface 
layer, when dry, ranges from reddish brown to brown. 
The subsoil is clay and, when dry, ranges from red to 
brown. Slickspots are calcareous throughout the profile. 

The soils of this mapping wnit are droughty and difficult 
ito till. Most areas are usec for permanent pastures of 
native or other grasses, mostly bermudagrass, but winter 
wheat and some alfalfa are also grown. 

Although tillage and management are the same on. all 
of this unit, crops grow better on Miller soils than on slick- 
spots. Sown crops can be grown year after year if stubble 
mulching is used and minimum tillage is to a depth of 4 
inches. (Capability unit IVs-1; Miller soils ave in Heavy 
Bottom Land range site, and slickspots are in Alkali 
Bottom Land range site) 


Nash Series 


The Nash series consists of moderately deep, sloping, 
loamy soils. These soils are on uplands in the southwestern 
part of the county. 

In a typical profile the surface layer is reddish-brown 
loam about 9 inches thick. This layer is slightly acid, has 
granular structure, and is easy to till. 

The subsoil is about 21 inches thick. The upper part is 
red loam that is neutral and has moderate, medium, 
granular structure. The lower part is also red, neutral 
loam but ‘has weak, fine, granular structure. 

The underlying material is soft sandstone. Along the 
joints anc bedding planes of this sandstone, the material 
is hard, neutral or limy, and difficult for plant roots to 
penetrate. 

Nash soils ave well diained. Internal drainage is 
medium, permeability is moderately rapid, and water- 
holding capacity is moderate. These soils are moderately 
high im natural fertility but are susceptible to water 
erosion when they are tilled. 

Most of the acreage of Nash soils 1s cultivated. These 
soils are suited to small grains, sorghums, cotton, legumes, 
and grasses, and winter wheat is the main crop. 

Typical profile of Nash loam, 3 to 8 percent slopes, 
eroded, in a cultivated field (east side of road, about 1,000 
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feet south and 100 feet east from the northwest corner of 
section 82, T. 11 N., R. 4 W.): 

A1—O to 9 inches, reddish-brown (5YR 4/4) loam, dark 
reddish brown (5YR 3/4) when moist; weak, fine, 
granular structure; slightly hard when dry, very 
friable when moist; slightly acid; gradual boundary ; 
horizon 6 to 12 inches thick. 

B2—9 to 20 inches, red (2.5YR 4/6) loam, dark red (2.5YR 
8/6) when moist; moderate, medium, granular struc- 
ture; slightly hard when dry, friable when moist ; 
neutral; gradual boundary; horizon 10 to 16 inches 
thick. 

B3—20 to 30 inches, red (2.,5YR 4/6) loam, dark red (2.5YR 
8/6) when moist; weak, fine, granular structure; 
slightly hard when dry, very friable when moist; 
neutral; gradual boundary; horizon 8 to 14 inches 
thick. 

R—380 to 40 inches +, red soft sandstone (2.5YR 4/6), dark 
red (2.5YR 8/6) when moist; about neutral. 

The color of the Al horizon ranges from reddish brown to 
dark reddish brown in hues of 5YR and 2.5YR, The B2 horizon 
ranges from red or dark red to reddish brown in hues of 2.5YR 
and 5YR. The texture of the B2 horizon ranges from fine 
sandy loam to loam. The sandstone is weakly consolidated and 
begins 24 to 86 inches from the surface, 

Nash soils are not so deep as the Grant and Teller soils and 
have a less clayey subsoil. 

Nash loam, 3 to 8 percent slopes, eroded (NaC2)—This 
soil is on uplands. Its profile is the one described as typical 
for the Nash series. Included in mapping were small areas 
of Grant silt loam that make up 3 to 5 percent of mapped 
areas. 

Most of this soil is tilled, but a few small areas are m 
native grasses. Commonly grown are small grains, mostly 
winter wheat, and sorghums, legumes, and grasses. 

Management is needed for controlling water and wind 
evosion and for maintaining fertility. Erosion can be re- 
duced by terraces and contour cultivation. Legumes ought 
to be included in the cropping system, and fertilizer added. 
to this soil. A cropping system consisting of sown crops, 
such as small grains, is suitable if crop residue is returned. 
to the soil and terracing and contour farming are used. 
(Capability unit IVe-1; Loamy Prairie range site) 


Noble Series 


The Noble series consists of deep, moderately sloping to 
sloping, reddish-brown soils. These soils are on uplands 
in the eastern part of the county. 

In a typical profile, the surface layer is reddish-brown 
fine sandy loam that is slightly acicl and about 8 inches 
thick. 

The subsoil, about 10 inches thick, is reddish-brown fine 
sandy loam. This layer has weak, fine, granular structure 
and is slightly acid. 

The underlying material is red, slightly acid fine sandy 
loam. This material is colluvium that is easily penetrated 
by plant roots. 

Noble soils are somewhat excessively drained. Internal 
drainage is rapid, permeability is moderately rapid, and 
water-holding capacity is low. These soils are Jow in nat- 
ural fertility and are subject to soil blowing and. severe 
water erosion where they are cultivated. 

Most of the acreage of Noble soils is in permanent pas- 
ture of native grasses, but small areas lie idle. These areas 
wore once tilled and are now severely eroded. 

Typical profile of Noble fine sandy loam, 3 to 8 percent 
slopes, in a formerly cultivated field (east side of road, 


about 200 feet north and 100 feet east, from the southwest 
corner of section 15, T. 14 N., R.1 E.): 


A1—0 to 8 inches, reddish-brown (5YR 5/8) fine sandy loam, 
reddish brown (5YR 4/3) when moist; weak, fine, 
granular structure; soft when dry, friable when 
moist; slightly acid; gradual boundary; horizon 6 
to 12 inches thick. 

B2—8 to 18 inches, reddish-brown (2.5YR 5/4) fine sandy loam, 
reddish brown (2.5YR 4/4) when moist; weak, fine, 
granular structure; soft when dry, friable when moist ; 
slightly acid; gradual boundary; horizon 6 to 12 
inches thick. 

C—18 to 42 inches +, red (2.5YR 5/6) fine sandy loam, red 
(25YR 4/6) when moist; nearly structureless ; loose ; 
slighty acid. 

The Ai. horizon is loamy fine sand in some tilled areas. It 
is reddish brown or dark reddish brown in hues of 5YR 
and 2.5YR. The B2 and C horizons are dominantly reddish 
brown, dark reddish brown, red or dark red in a hue of 2.5YR. 
These horizons are mainly fine sandy leam, but they range to 
loamy fine sand and fine sand in some places. Reaction of the 
profile is medium acid or slightly acid. 

Noble soils lack the stratified C horizon of the Pulaski soils. 
The weak B2 horizon in the Noble soils has not formed in the 
Pulaski soils. 


Noble fine sandy loam, 3 to 8 percent slopes (NbC).— 
This soil is on uplands. Its profile is the one described as 
typical for the Noble series. Included in mapping were 
small areas of Darnell and Stephenville fine sandy loam 
that make up about 5 to 7 percent of the mapped areas. 
Also included were areas of Pulaski fine sandy loam that 
make up 2 or 3 percent of the mapped areas. 

Nearly all of this soil is in permanent pasture consisting 
of native grasses. Small grains, such as winter wheat, oats, 
and rye, are grown and are well suited. Legumes and 
grasses are also well suited. 

If this soil is cultivated, management is needed to con- 
trol erosion and to maintain fertility. Erosion can be re- 
duced by terraces, contour farming, stripcropping, and 
use of crop residue. The cropping system ought to include 
legumes, fertilizer, or crops that produce a large amount 
of residue. Sown crops can be grown if crop residue is used 
for soil improvement and if stubble mulching, stripcrop- 
ping, and contour tillage are practiced. (Capability unit 
IVe—5; Sandy Savannah range site) 


Norge Series 


The Norge series consists of deep, gently sloping to 
strongly sloping soils. These soils are on uplands in the 
west-central part of the county. 

In a typical profile, the surface Jayer is about 12 inches 
thick and consists of reddish-brown loam that is slightly 
acid and easy to till. This layer has granular structure. 

The subsoil, 48 inches or more thick, contains less clay 
and is more friable in the upper part than in the lower. 
The upper part is reddish-brown hght clay loam that has 
moderate, medium and strong, granular structure. The sub- 
soil from 16 to 40 inches is reddish-brown clay loam of 
weak to moderate, subangular blocky structure. Below 40 
inches the subsoil consists of clay loam that is mildly alka- 
line and moderately difficult for plant roots to penetrate. 

Norge soils are well drained. They have medium internal 
drainage, slow permeability, and moderate to high water- 
holding capacity. These soils are high in natural fertility 
but are subject to both wind and water erosion where tilled. 
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Most of the acreage of Norge soils is cultivated. These 
soils are suited to small grains, sorghums, cotton, legumes, 
and grasses. Winter wheat is the crop most widely grown. 

A typical profile of Norge loam, 1 to 3 percent slopes, 
in a cultivated field on west side of roac (about 1,800 feet 
north and 150 feet west of the southeast corner of section 
2, T. 14.N., R. 4 W.): 


Ap—0 to 8 inches, reddish-brown (5YR 4/4) loam, dark red- 
dish brown (5Y¥R 8/3) when moist; weak, fine, granu- 
lar structure; hard when dry, friable when moist; 
slightly acid; clear boundary; horizon 6 to 10 inches 
thiek. 

A12—8 to 12 inches, reddish-brown (5YR 4/4) heavy loam, 
dark reddish brown (5YR 3/3) when moist ; moderate, 
medium, granular structure; hard when dry, friable 
when moist; slightly acid; gradual boundary ; horizon 
8 to 6 inches thick. 

Bi—12 to 16 inches, reddish-brown (5YR 4/4) light clay loam, 
dark reddish brown (5YR 3/4) when moist; moder- 
ate, medium, granular structure; hard when dry, fri- 
able when moist; neutral; gradual boundary ; horizon 
4 to 8S inches thick. 

B21t—16 to 82 inches, reddish-brown (5Y¥R 4/4) clay loam, 
dark reddish brown (5YR 3/4) when moist; moderate, 
medium, subangular blocky structure; hard when 
dry, firm when moist; thin, patchy clay films on ped 
faces; neutral; gradual boundary; horizon 12 to 20 
inches thick. 

B22t—-32 to 40 inches, reddish-brown (5¥R 4/4) clay loam, 
dark reddish brown (5¥R 3/4) when moist; weak, 
fine, subangular blocky structure; bard when dry, 
firm when moist; few, thin, patchy clay films on ped 
faces; neutral; gradual boundary; horizon 6 to 12 
inches thick, 

B3—40 to 50 inches +, red (2.5YR 4/8) clay loam, red (2.5YR 
4/G) when moist; weak, fine, subangular blocky struc- 
ture; hard when dry, firm when moist; few, small 
pebbles; many, small, black concretions; mildly alka- 
line. 


The A horizon is generally loam, but it is fine sandy loam in 
small areas, Color ranges from reddish brown to brown in hues 
of 5YR and 7.5YR. The B horizon ranges from dark reddish 
brown or reddish brown to red in hues of 5¥R and 2.5YR, The 
B21t horizon ranges from clay loam to heavy clay loam, 

Norge soils contain more clay in their subsoil than Teller 
and Grant soils and less clay than Renfrow soils. 

Norge loam, 1 to 3 percent slopes (NoB).—This soil is 
on uplands in the west-central part of the county. Its pro- 
file is the one described as typical for the series. This soil 
occurs with Renfrow, Grant, and Teller soils. Included in 
the mapping were small areas of Renfrow clay loam that 
make up about 5 percent of the mapped areas. Smaller 
areas of Teller fine sandy loam were also included. 

This soil is rnoderately easy to till, but in tilled areas it 
is susceptible to water erosion. Natural fertility is high, 
and water-holding capacity is moderate. 

Except for a few small areas in native grass, all of this 
sotl is cultivated. Winter wheat is the main crop, but bar- 
ley, oats, cotton, and grasses are also grown, 

The management needed provides fertilizer, lezumes, or 
crops that produce a large amount of residue. Small 
grains can be grown continuously if stubble-mulch tillage 
is used. Terracing and contour farming are essential where 
row crops are grown. Sodding or seeding waterways allows 
safe removal of excess water. (Capability unit ITe-1; 
Loamy Prairie range site) 

Norge loam, 3 to 5 percent slopes (NoC).—This mod- 
erately sloping soil is on uplands in the west-central part 
of the county. Its surface layer ranges from 6 to 12 inches 
Jn thickness and is generally thinner than that in the profile 


described as typical for the series. This soil occurs with 
other Norge soils and with Zaneis soils. Included in the 
mapping were areas of Zaneis loam that make up about 
3 percent of the mapped areas, of Teller fine sandy loam 
that make up about 5 percent, and of Norge loam, 4 to 8 
percent slopes, eroded, that is of minor extent. 

This soil is moderately casy to till, but in tilled areas it 
is subject to water erosion. It has high natural fertility. 

Crops suited to and commonly grown on this soil are 
winter wheat, sorghums, cotton, legumes, and grasses. 
Sown crops are better suited than row crops. 

Management is needed that provides fertilizer or le- 
gumes and crops that produce a large amount of residue. 
If stubble-mulch tillage is used, a small grain can be 
grown continuously. Terracing and contour farming are 
essential if row crops are grown. (Capability unit [I Le-1; 
Loamy Prairie range site 

Norge loam, 4 to 8 percent slopes, eroded (NoC2).— 
This soil is on short side slopes or in other small, irregu- 
larly shaped upland areas in the west-central -part of the 
county. Because this soil is eroded, its surface layer is less 
than 6 inches thick. In most places the plow layer con- 
sists of a mixture of surface layer and subsoil. Included 
with this soil in mapping are areas that have a clay loam 
surface layer and small areas of Zaneis loam. 

Crops suited to and commonly grown on this soil include 
winter wheat and other small grains and sorghums, leg- 
tunes, and grasses. Native grasses or tame grasses are 
better suited than cultivated crops. 

Management is needed that controls both water and 
wind erosion and maintains fertility. This management 
ought to provide Jegumes or additions of fertilizer, sown 
crops that produce large amounts of residue, and ter- 
racing and contour farming. (Capability unit [Ve-4; 
Loamy Prairie range site) 

Norge-Slickspots complex, 0 to 3 percent slopes 
{NsB).—Norge loam makes up 65 to 85 percent of this com- 
plex, and slickspots, 10 to 25 percent. About 10 to 25 
percent consists of soils that are transitional between 
Norge soil and slickspots. 

The Norge soil has a profile like the one described as 
typical for the series. Slickspots have a surface layer of 
grayish-brown to yellowish-brown loam to clay loam that 
is 2 to 10 inches thick. This layer is calcareous or non- 
calcareous and is abruptly underlain by a weak, blocky to 
massive clay loam to clay subsoil. 

In the severely affected areas, the slickspots are gen- 
erally saline or alkali, or both, from a considerable depth 
in the soils to the surface. In less affected areas the sur- 
face layer is generally neither saline nor alkali, but at 
some depth the subsoil generally is saline, alkali, or both. 
A glazed, whitish, hard crust, 4 to 1 inch thick, forms 
when these slickspots dry after a rain. The slickspots occur 
as nearly circular to ivregularly shaped areas 14 acre to 
3 acres in size. 

The transitional soils have a loam to clay loam surface 
layer 10 to 15 inches thick. An abrupt to gradual bound- 
ary is between the surface layer and a layer of massive or 
weak blocky clay to clay loam. The surface does not crust 
as it does on the slickspots, but the layer of clay to clay 
loam is harder and more compact than the subsoil in the 
Norge loam. 

Nearly all of this mapping unit is cultivated, and winter 
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wheat is the main crop. Commonly, crop yields on the 
slickspots are low. 

Intensive management is needed for improving soil 
structure, reducing crusting and salinity, and controlling 
water erosion. Some of these practices are seeding legumes, 
adding fertilizer, using sown crops or crops that produce 
a large amount of residue, practicing minimum tillage to 
a depth of about 4 inches, and vegetating the waterways. 
With such management, small grains can be grown con- 
tinuously. Terracing and contour farming are not essen- 
tial. (Capability unit IITs-1; Norge soil is in the Loamy 
Prairie range site, and the slickspots are in the Slickspot 
range site) 


Port Series 


The Port series consists of deep, reddish-brown, nearly 
level soils on bottom lands in the northwestern and north- 
eastern parts of the county, These soils are subject to oc- 
casional flooding. 

In a typical profile, the surface layer is reddish-brown 
loam about 10 inches thick. This layer ranges from about 
neutral to slightly acid. Structure is granular. 

Below the surface layer is reddish-brown, neutral loam 
about 20 inches thick. This layer has weak, fine, granular 
structure. 

The underlying material also has weak, fine, granular 
structure. This material is red, weakly stratified, cal- 
careous light clay loam. It is friable alluvium, but it some- 
what resists penetration of roots. 

Port soils are naturally well drained. Internal drainage 
is medium, permeability is moderate, and water-holding 
capacity is hi gh. Natural fertility is high. 

Most of the acreage of Port soils is cultivated. These 
soils are suited to small grains, sorghums, cotton, alfalfa, 
and grasses, Winter wheat and alfalfa are the main crops. 

Typical profile of Port loam in a cultivated field (west 
side of road, about 2,640 feet south and 100 feet west from 
the northeast corner of section 29, T. 14.N., R. 1 W.): 


Al—0 to 10 inches, reddish-brown (5YR 4/3) loam, dark 
reddish brown (5YR 3/8) when moist; moderate, 
medium, granular structure; slightly hard when dry, 
friable when moist; slightly acid; gradual boundary ; 
horizon 8 to 12 inches thick. 

AC—10 to 30 inches, reddish-brown (5YR 5/4) loam, reddish 
brown (5YR 4/4) when moist; weak, fine, granular 
structure; slightly hard when dry, friable when moist ; 
neutral; gradual boundary; horizon 8 to 25 inches 
thick. 

C—30 to 54 inches +, red (2.5YR 5/6) light clay loam, red 
(2.5YR 4/6) when moist; weak, fine, granular struc- 
ture: weakly stratified ; calcareous. 


The Al. horizon is clay loam in some areas, and there are 
also small areas of silt loam. This horizon is reddish brown, 
red, or dark reddish brown in hues of 2.5YR and 5YR. The 
AC and C horizons become more reddish as depth increases. The 
C horizon is neutral or calcareous. The AC and C horizons are 
mostly loam or light clay loam, but they are weakly stratified. 
In places more sandy strata alternate with more clayey ones. 
Below a depth of 54 inches, the strata are loamy and 
calcareous. 

Port soils have a darker Al horizon than Pulaski soils. 
Also, they are likely to be flooded less frequently. Port soils have 
a more reddish Al horizon than Lela soils and a less clayey 
substratum. 


Port clay loam (Pc)—This nearly level soil occurs with 
Port loam on bottom lands along some of the larger 
streams in the county. It has a profile similar to the one 


described as typical for the Port series, except that it is 
clay loam throughout the profile. Included in mapping 
were small areas of Port loam that make up 5 to 8 percent 
of areas mapped. 

All of this soil, except for a few small areas in native 
grasses, is cultivated. It is suitable for intensive cultiva- 
tion and can be used for most crops grown in the county, 
including winter wheat, alfalfa, sorghums, and cotton. 
Winter wheat and alfalfa are the principal crops. Tillage 
is moderately difficult. 

Management is needed to maintain soil structure and 
fertility and to protect crops from damaging floods. The 
cropping system ought to provide crops that produce 
large amounts of residue, which are returned to the soil. 
Also beneficial are legumes or fertilizers and cover crops. 
Sown crops can be grown year after year if crop residue is 
used. (Capability unit IIw-1; Loamy Bottom Land range 
site) 

Port loam (Po).—This soil is nearly level and borders 
some of the larger streams, It occurs with Port clay loam 
and Pulaski fine sandy loam. Its profile is the one described 
as typical for the Port series. Included in mapping are 
small areas of Pulaski fine sandy loam that make up 5 to 
7 percent of the mapped areas. 

This is one of the most desirable soils on bottom lands 
for farming. It is easily tilled. All of it, except for a few 
small areas in native grasses, is cultivated. Suitable 
crops include winter wheat, alfalfa, sorghums, cotton, and 
almost all other crops grown in the county. Winter wheat 
and alfalfa are the principal crops. 

Management is needed to maintain soil structure and 
fertility and to protect crops from damaging floods. The 
cropping system ought to provide crops that produce large 
amounts of residue that is returned to the soil. Also bene- 
ficial ave fertilizers and cover crops. Sown crops can be 
grown year after year if the residue is used. (Capability 
unit IIw-1; Loamy Bottom Land range site) 


Pulaski Series 


The Pulaski series consists of deep, dark-red to reddish- 
brown, loamy soils that are nearly Jevel. These soils are 
on bottom lands along most of the larger streams. They 
are subject to occasional flooding. 

In a typical profile, the surface layer is red slightly acid 
fine sandy loam that is about 18 inches thick. This layer 
has weak, fine, granular structure and is easily tilled. 

Below the surface layer is reddish-brown, friable fine 
sandy loam about 17 inches thick. This layer has weak, 
fine, granular structure. 

The underlying material is red, slightly acid loamy fine 
sand that is almost structureless. This material is alluvium 
that is easily penetrated by roots. 

Pulaski soils are well drained or poorly drained. They 
ave poorly drained where there are no natural drainage 
channels. Internal drainage is medium, permeability is 
moderately rapid, and water-holding capacity is moderate. 


Natural fertility is moderately high. 


Most: of the larger areas of Pulaski soils are cultivated. 
These soils are suited to small grains, alfalfa, cotton, 
sorghums, and grasses. Alfalfa and winter wheat are the 
crops most widely grown, The wet phase of Pulaski soils 
is not suitable for cultivated crops. 

Typical profile of Pulaski fine sandy loam ina cultivated 
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field (novth side of road, about 14.00 feet east and 100 
feet north from the southwest corner of section 27, T. 18 
N.,R.1E.): 

A1—O to 18 inches, red (2.5YR 4/6) fine sandy loam, dark red 
(2.5YR 8/6) when moist; weak, fine, granular struc- 
ture; soft when dary, very friable when moist; slightly 
acid; gradual boundary; horizon 12 to 24 inches thick. 

AC-18 to 35 inches, reddish-brown (2.5¥R 5/4) fine sandy 
loam, dark reddish brown (2.5YR 3/4) when moist ; 
weak, fine, granular structure; slightly acid; gradual 
boundary ; horizon 14: to 20 inches thick. 

C-35 to 42 inches ++, red (2.5¥R 5/6) loamy fine sand, red 

2.5YR 4/6) when moist; nearly structureless; loose; 
weakly stratified ; slightly acid. 

The Ai. horizon is dominantly fine sandy loam but is loamy 
fine sand in some small areas. It ranges from red or dark red 
to reddish brown in a hue of 2.5YR. The AC horizon is mostly 
reddish brown or red in a hue of 2.5YR. Its texture is mainly 
fine sandy loam but includes thin strata of loamy sand. Depth 
to loose, stratified loamy fine sand ranges from 30 to 50 inches, 
The C horizon is yellowish red in some places. In some places 
a IIC horizon is present. It is very dark brown or black, cal- 
eareous silt loam to silty clay Loam. 

Pulaski soils have a redder Al horizon than Port soils and 
are not so deep over stratified sand. Also, Pulaski soils are 
more frequently flooded. 

Pulaski fine sandy loam (Ps).—This soil is nearly level 
and occupies flood plains, mostly in association with Port 
soils. It has the profile described as typical for the Pulaski 
series. Included in mapping were small areas of Port loam 
and Port clay loam that make up 5 to 10 percent of the 
mapped areas. - ; 

Most of this soil is cultivated, and the rest is in native 
grass for permanent pasture. This soil is well suited to cul- 
tivated crops such as winter wheat, alfalfa, sorghums, and 
cotton. Alfalfa and winter wheat ave the principal crops. 

Management is needed to maintain soil structure and 
fertility and to protect crops from damaging floods. The 
cropping system ought to include crops that produce a 
large amount of residue that is returned to the soil. Also 
beneficial are legumes or fertilizers and cover crops. Sown 
crops can be grown year after year if the residue is used. 
(Capability unit IIw-1; Loamy Bottom Land range site) 

Pulaski soils, wet (Pw)|—This mapping unit consists of 
loamy soils derived from noncalcareous alluvium, most of 
which washed in from nearby uplands. The soils ave dark 
red in the surface layer and yellowish red in the sub- 
stratum. They are subject to frequent flooding during 
which fresh sediments are deposited. Drainage is poor, 
and the water table is at or near the surface for most of 
the year. There are no channels for natural dratmage, 

All of this land type is in grasses and trees. It 1s used 
for permanent pasture. Willow and cottonwood trees are 
common, Bermudagrass is a common tame pasture grass. 
The native crasses include switchgrass, wildrye, and sand 
bluestem. (Capability unit Vw-3 » Subitei gated range site) 


Renfrow Series 


The Renfrow series consists of deep, gently sloping, 
reddish-brown soils of the uplands. These soils are mostly 
in the northwestern and southwestern parts of the county. 

In a typical profile, the surface layer is reddish-brown 
clay loam that is slightly acid, is about 10 inches thick, 
and has granular structure. This layer is difficult to till and 
overlies a claypan subsoil. 

The subsoil is about 26 inches thick. It contains slightly 
more clay and is more compact in the upper part than in 


the lower. The upper part is reddish-brown. clay that has 
weak, medium, blocky structure. The lower part is red, 
caleareous clay that is massive. 

The underlying material is red clay that is underlain by 
partly weathered, calcareous shale and clay that resists 
penetration of plant roots. 

Rentfrow soils are naturally well drained. Internal 
drainage is medium, and permeability is very slow. Water- 
holding capacity is high. The soils are high in natural 
fertility but are susceptible to water erosion in. sloping 
fields. 

Most of the acreage of Renfrow soils is cultivated. These 
soils are suited to smal] grains, sorghums, legumes, and 
grasses. Winter wheat is the main crop. 

Typical profile of Renfrow clay loam, 1 to 3 percent 
slopes, in a cultivated field (north side of road, about 800 
feet west and 200 feet north, from the sontheast corner of 
section 6, T. 14. N., BR. 4. W.) : 

A1I—0 to 10 inches, reddish-brown (5¥R 4/3) clay loam, dark 
reddish brown (5¥YR 3/3) when moist; moderate, 
medium, granular structure; slightly hard when dry, 
friable when moist; slightly acid; clear boundary; 
horizon 8 to 12 inches thick. 

B2t—10 to 26 inches, reddish-brown (2.5YR 4/4) clay, dark 
reddish brown (2.5YR 38/4) when moist; weak, 
medium, blocky structure; very hard when dry, firm 
when moist; neutral; gradual boundary ; horizon 12 to 
20 inches thick. 

B3—26 to 86 inches, red (2.5¥R 4/6) clay, dark red (2.5¥R 
3/6) when moist; massive; very hard when dry, firm 
when moist; calcareous; many, sinall lime concre- 
‘tions; gradual boundary ; horizon 8 to 15 inches thick. 

C—86 to 44 inches, red (2.5YR 5/6) clay, red (2.5YR 4/6) 
when moist; massive; very hard when dry, firm when 
moist ; calcareous; gradual boundary; horizon 6 to 10 
inches thick. 

R—44 to 54 inches -+-, red (2.5YR 5/8), weathered, calcareous 
shale and clay. 

The Al horizon is clay loam in most places but is silt loam 
in small areas, Both the Al horizon and B2t horizon are red- 
dish brown or dark reddish brown in hues of 2.5¥YR and 5YR. 
The B38 and C horizons become more reddish as depth increases. 

The Renfrow soils have a thicker, more developed solum 
than Vernon soils. They have a more clayey B2t horizon than 
that in Grant soils. 

Renfrow clay loam, 1 to 3 percent slopes (R{8).—This 
soil is on. uplands, It has the profile described as typical 
for the series. Included in mapping were small areas of 
Bethany silt loam that make up 2 percent of the mapped 
areas, This is one of the more extensive soils of the uplands 
for growing small grains. All of it, except for a few small 
areas In native grasses, is cultivated. Winter wheat is the 
principal crop, but sorghums, legumes, and grasses are 
also grown. 

Management is needed to control runoff, to maintain 
structure, and to maintain a good content of moisture. Till- 
age 1s difficult on this soil and it should be avoided soon 
after rains. The cropping system ought to provide legumes, 
fertilizer, or crops that produce a large amount of residue. 
Growing soil-depleting crops more than 4 consecutive years 
is not advisable. Terracing and contour farming are es- 
sential where row crops are grown, Small grains can be 
grown. year after year if the residue and fertilizer are used. 
(Capability unit ITTe-5; Claypan Prairie range site) 

Renfrow-Slickspots complex, 1 to 3 percent slopes, 
eroded (RsB2)—Renfrow clay loam, eroded, makes up 65 to 
90 percent of this complex, and slickspots, 10 to 80 percent, 
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About 10 to 30 percent consists of soils that are transitional 
between Renfrow soils and slickspots. 

The Renfrow soil has a profile similar to the one de- 
scribed as typical for the Renfrow series. The surface 
layer, however, is generally Jess than 8 inches thick, and 
the plow layer is a mixture of surface layer and subsoil 
in about 30 percent of the acreage. The slickspots have a 
red to brown clay loam to clay surface layer that is 
abruptly underlain by a massive to weak blocky clay 
subsoil. Slickspots occur as nearly circular to irregularly 
shaped areas 14 acre to 2 acres in size. In the severely 
affected areas, they generally are saline, alkali, or both, 
from a considerable depth to the surface. In less affected 
areas, the surface layer is generally neither saline nor 
alkali, but the subsoil generally is saline, alkali, or both. 
A. glazed, whitish, hard crust 14 to more than 1 inch thick, 
forms when the slickspots dry after a rain. 

The transitional soils have a clay loam surface layer 
6 to 12 inches thick. An abrupt boundary is between the 
surface layer and a layer of massive or weak blocky clay. 
The surface does not crust as it does on the slickspots, but 
the layer of clay is dense and harder than that in the sub- 
soil of Renfrow clay loam. 

Nearly all of this mapping unit is cultivated, and winter 
wheat is the main crop. Near crop failures are common on 
the slickspots. ; 

Intensive management is needed for improving soil 
structure, reducing crusting and salinity, and controlling 
water erosion. Some suitable practices are seeding legumes, 
adding fertilizer, using sown crops or crops that produce 
a large amount of residue, practicing minimum tillage to 
a depth of about 4 inches, and vegetating the waterway. 
If management is good, small grains can be grown year 
after year. (Capability unit TVs-2; Renfrow soil is in 
the Claypan Prairie range site, and the slickspots are in 
the Slickspot range site) 


Stephenville Series 


The Stephenville series consists of loamy soils that are 
gently sloping to strongly sloping (fig. 7). These soils 
are on timbered uplands in the eastern two-thirds of the 
county. 

In a typical profile, the surface layer is about 14 inches 
thick and consists of fine sandy loam that is neutral to 
medium acid and is easy to fill. It is grayish brown in the 
upper few inches and light brown below. This layer has 
weak, fine, granular structure or is massive. 

The subsoil is about 26 inches thick. The upper part is 
yellowish-red sandy clay loam that has weak, fine, sub- 
angular blocky structure and is medium acid. The lower 
part is red sandy clay loam that is massive. 

The underlying material is light-red sandstone that is 
medium acid. 

Stephenville soils are well drained. They have medium 
internal drainage, moderate permeability, and moderate 
water-holding capacity. Natural fertility is low, and in 
tilled areas wind or water erosion, or both, are likely. 

The Stephenville soils are mostly in native grasses used 
as permanent pasture, but small grains, mainly winter 
wheat, sorghums, and legumes are also grown. 

Typical profile of Stephenville fine sandy loam, 1 to 38 
percent slopes, in a native-grass pasture on north side of 


Figure 7—Profile of Stephenville fine sandy loam. 


road (about 2,400 feet west and 400 feet north from the 
southeast corner of section 25, T.11 N., R.1 1.) : 


AI—0 to 4 inches, grayish-brown (10YR 5/2) fine sandy loam, 
very dark grayish brown (10YR 3/2) when moist; 
weak, fine, granular structure; soft when dry, very 
friable when moist; neutral; clear boundary ; horizon 
8 to 6 inches thick. 

A2—4 to 14 inches, light-brown (7.5YR 6/4) light fine sandy 
lonm, dark brown (7.5YR 4/4) when moist; massive; 
soft when dary, friable when moist; medium acid; clear 
boundary ; horizon 6 to 14 inches thick. 

B2t—14 to 26 inches, yellowish-red (5YR 5/6) sandy clay 
loam, yellowish red (BYR 4/6) when moist; weak, fine, 
subangular blocky structure; hard when dry, firm 
when moist; medium acid; gradual boundary ; horizon 
7 to 15 inches thick. 

B8—26 to 40 inches, red (2.5YR 5/6) sandy clay loam, red 
(2.5¥R 4/6) when moist; massive; hard when dry, 
friable when moist; medium acid; gradual boundary ; 
horizon 12 to 16 inches thick. 

R40 to 45 inches +, light-red (2.5YR 6/6) soft sandstone, 
red (2.5¥R 4/6) when moist; medium acid. 


The A2 horizon ranges from light fine sandy loam to loamy 
fine sand and is light yellowish brown, light brown, or brown. 
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The color of the B2t and B3 horizons is dominantly red in a 
hue of 2.5YR and 5¥R. The B2t and B3 horizons are both sandy 
clay loam, but the B38 horizon is slightly sandier than the B2t. 
Depth to the R horizon ranges from 28 to 48 inches. 

The Stephenville soils have a less sandy Al horizon and a 
thinner solum than Dougherty soils. They have a thicker solum 
than the shallow Darnell soils, which range from 10 to 20 inches 
in thickness. 

Stephenville fine sandy loam, 1 to 3 percent slopes 
(StB).—This soil is on uplands in the eastern two-thirds of 
the county, where it occurs closely with the Darnell soils. 
Its profile is the one described as typical of the Stephen- 
ville series. The native vegetation consists of a dense stand 
of blackjack oak and some tall grasses. 

This soil is easy to till, In tilled areas it is subject to 
water erosion and to moderate soil blowing. 

Although most crops suited to the county can be grown 
on this soul, the acreage under cultivation is decreasing and 
that used for native grasses and tame pasture, especially 
bermudagrass, is increasing. In cultivated areas the main 
crops are small grains, commonly winter wheat, and 
sorghums and legumes. 

Management is neecled for controlling erosion and main- 
taining fertility and soil structure. This management 
ought to provide fertilizer, leeumes, or crops that produce 
a large amount of residue. Small grains can be grown 
continuously if stubble-mulch tillage is used. Terracing 
and contour farming are needed to help conserve soil and 
water. (Capability unit TIe-3; Sandy Savannah range 
site) 

Stephenville fine sandy loam, 3 to 5 percent slopes 
(StC).—This soil is on uplands in the eastern part of the 
county. The surface layer is thinner than that in the 
profile described as typical for the series. In tilled areas 
the surface layer ranges from 10 to 14 inches in thickness. 
This soil occurs with Darnell, Konawa, and Dougherty 
soils. Included in mapping were areas of IConawa loamy 
fine sand, undulating, that make up 7 to 10 percent of the 
mapped areas and of Darnell soils that make up about 8 
to 5 percent. 

This soil is easy to till but is subject to water erosion and 
to moderate soil blowing. 

This soil is suited to most cultivated crops grown in 
the county. About half of it is cultivated to small grains, 
mainly winter wheat, but sorghums, legumes, and other 
crops are also grown. 

Management is needed for controlling erosion and main- 
taining soil structure. This management ought to provide 
fertilizer, legumes, or crops that produce a large amount 
of residue. An example of a suitable cropping system 
is small grains grown continuously under stubble-mulch 
tillage. Terracing and contour farming are needed to con- 
serve soil and water, (Capability unit IITe-3; Sandy 
Savannah range site) 

Stephenville fine sandy loam, 3 to 5 percent slopes, 
eroded (StC2)—This soil occurs on uplands in the eastern 
part of the county. In about 2 percent of the cultivated 
acreage, nearly all of the surface layer has been lost 
through erosion. In about 10 to 15 percent, the plow layer 
consists of a mixture of all of the surface layer and the 
upper part of the subsoil. In the Jess eroded areas the 
surface layer is 6 to 12 inches thick. Many rills oceur, and 
there are a few gullies that cannot be crossed by farm 
equipment, This soil occurs with Dougherty and Darnell 
soils. 


This soil is subject to severe water erosion and moderate 
soil blowing. It is more difficult to till than uneroded 
Stephenville soils and is not so well suited to crops. 

About one-third of this soil is cultivated, and winter 
wheat is the most common crop. Small grains, sorghums, 
legumes, and grasses also are suited. 

Management is needed that controls erosion and main- 
tains fertility. This management ought to provide fertil- 
izer, legumes, and crops that produce a large amount of 
residue. An example of a suitable cropping system is 2 
years of row crops, 4 years of sown crops, and 2 years of 
legumes or grasses. Needed with this system are stubble 
mulching, terracing, and contour farming. In addition, 
all crop residue should be returned to the soil. (Capability 
unit TiTe-4; Sandy Savannah range site) 


Teller Series 


The Teller series consists of deep, brown, loamy soils 
that are gently sloping to moderately sloping. These soils 
are on uplands in the east-central part of the county, 

In a typical profile, the surface layer is brown fine sandy 
loam that is slightly acid and about 8 inches thick. This 
layer has granular structure. 

The subsoil is light clay loam about 28 inches thick, 
Structure is moderate, medium, and granular, The subsoil 
contains more clay in the lower part than in the upper 
part. It is reddish brown in the upper part and red in the 
lower part. 

The underlying material is loamy and is easily pene- 
trated by plant roots. 

Teller soils are naturally well cdrvained. Internal drain- 
ago is medium, and permeability and water-holding ca- 
pacity are moderate. These soils are moderately high in 
natural fertility, but tilled areas ave susceptible to both 
water erosion and soil blowing. 

Less than half the acreage of Teller soils is cultivated. 
These soils are suited to small grains, sorghums, cotton, 
legumes, and grasses, Winter wheat is the crop most, wide- 
ly grown. 

Typical profile of Teller fine sandy loam, 1 to 3 percent 
slopes, in a pasture of native grasses (east side of road, 
about 1,300 feet north and 100 feet east from the southwest 
corner of section 20, T. 13 N., R. 1 W.): 

Al—0O to 8 inches, brown (7.5YR 5/8) fine sandy loam, dark 
brown (7.5Y¥R 3/3) when moist; weak, fine, granular 
structure ; slightly hard when dry, friable when moist ; 
slightly acid; horizon 6 to 10 inches thick. 

B1i—8 to 14 inches, reddish-brown (SYR 4/4) light clay loam, 
dark reddish brown (SYR 3/3) when moist; moderate, 
medium and coarse, granular structure; slightly hard 
when dry, friable when moist; slightly acid; gradual 
boundary; horizon 4 to 12 inches thick, 

B2t—14 to 36 inches, red (2.5YR 4/6) light clay loam, dark 
red (2.5YR 38/6) when moist; moderate, medium, 
granular stucture; hard when dry, firm when moist; 
slightly acid; gradual boundary; horizon 12 to 24 
inches thick, 

C—36 to 48 inches +, red (2.5YR 5/6) clay loam, red (2.5YR 
4/6) when moist; massive; hard when dry, firm when 
moist; slightly acid. 

The Al horizon is mainly fine sandy loam in most areas, but 
the plow layer is loamy fine sand in some tilled areas. The Al 
horizon is brown, reddish brown, or dark reddish brown in 
hues of 7.5YR and 5YR, The B2t horizon is yellowish red or 
dark red in hues of 6YR and 2.5YR. It ranges from heavy loam 
to clay loam, The © horizon ranges from fine sandy loam to 
clay loam. It is yellowish red or red in hues of 5¥R and 2.5¥R. 
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A few, small spots of coarse sand and gravel crop out at the 
surface. 

Teller soils contain more sand and less silt than Grant soils. 
The B2t horizon of Teller soils contains less clay than that of 
Norge soils. 

Teller fine sandy loam, 1 to 3 percent slopes (TfB).— 
This soil is on uplands. Its profile is the one described as 
typical for the Teller series, Included in mapping were 
small areas of Vanoss silt loam and Stephenville fine sandy 
loam, each of which make up 3 to 5 percent of the mapped 
areas, 

This soil is easily tilled but is subject to water erosion 
and slight soil blowing. If erosion is controlled, this soil is 
suitable for intensive cultivation. All of it, exce t for a 
few small areas in native grasses, is cultivated. Suitable 

crops include small grains, sorghums, cotton, legumes, and 
most other crops grown in the county, Winter wheat is the 
principal crop. 

Management is needed mainly for controlling erosion, 
and for maintaining soil structure and fertility. The cr op- 
ping system ought to provide fertilizer, legumes, or crops 
that produce a Jar ge amount of residue. Row er ops can be 
grown for 6 years followed by 2 years of legumes or grasses 
if terracing and contour farming are used, (Capability 
unit ITe-2; Sandy Prairie range site) 

Teller fine sandy loam, 3 to 5 percent slopes (TfC).— 
This soil is moderately sloping. It occurs on uplands in 
the east-central part of the county. The surface layer of 
this soil ranges from 5 to 8 inches in thickness. Tt has been 
thinned by erosion or was never quite so thick as the sur- 
face layer in the profile described as typical for the Teller 
series. 

This soil is easily tilled but is subject to water erosion 
and slight to moderate soil blowing, If erosion is con- 
trolled, “it is well suited to cultivated ¢ crops. Suitable crops 
include small grains, mainly winter wheat, sorghums, cot- 
ton, legumes, and most other crops grown in the county. 

Management i is needed to control erosion and to main- 
tain fertility. Terracing and contour farming can be used 
to control erosion, The cropping system ought to provide 

_erops that produce a large amount of residue so that it 
can be returned to the soil. Also needed are legumes or 
fertilizer and cover crops. When these measures are ap- 
plied, row crops can be grown for 3 years and then fol- 
lowed by 8 years of sown crops. (Capability unit IITe-2; 
Sandy Prairie range site) 


Vanoss Series 


The Vanoss series consists of deep, dark-brown, loamy 
soils that ave nearly level. These soils are on uplands in 
the western part of the county. 

In a typical profile, the surface layer is dark-brown silt 
loam that is slightly acid and about 8 inches thick (fig. 8). 
This layer has granular structure and is easily tilled. 

The subsoil is 42 inches or more thick. The upper part, 
about 8 inches thick, is a dark erayish-brown heavy silt 
loam that has moderate, medium and coarse, granular 
structure. The middle part is about 26 inches thick and 
consists of dark-brown light silty clay loam and silty clay 
loam that has granular structure. The lower part is brown 
silty clay loam that also has granular structure. 

The underlying material is firm, neutral, loamy material 
that is moderately difficult for plant roots to penetrate. 
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Figure 8. _Profile of Vanoss silt loam. 


Vanoss soils are naturally well drained. Internal drain- 
age is medium, permeability is moderate, and water-hold- 
ing capacity is moderate to high. Natural fertility is high. 

‘Most of the acreage of Vanoss soils is cultivated. These 
soils are suited to small grains, sorghums, cotton, legumes, 
and grasses. Winter wheat is the crop most widely grown. 

Typical profile of Vanoss silt loam, 0 to 1 percent slopes, 
in a cultivated field (east side of road, about 1,300 feet 
south from the center of section 7, T. 12 N., R. 4 W.): 


A1—O to 8 inches, dark-brown (10YR 4/8) silt loam, dark 
brown (10YR 3/3) when moist; weak, fine, granular 
structure; slightly hard when dry, friable when moist ; 
slightly acid; gradual boundary; horizon 6 to 10 
inches thick. 

B1—8 to 16 inches, dark grayish-brown (1O¥R 4/2) heavy silt 
loam, very dark grayish brown (10YR 3/2) when 
moist ; moderate, medium, granular structure; slightly 
hard when dry, friable when moist; slightly acid; 
gradual boundary; horizon 6 to 10 inches thick, 
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B21t—16 to 24 inches, dark-brown (7.5¥R 4/2) light silty clay 
loam, dark brown (7.5YR 32/2) when moist; moderate, 
medium and coarse, granular structure; hard when 
dry, firnt when moist; neutral; gradual boundary ; 
horizon 6 to 10 inches thick. 

B22t—24 to 42 inches, dark-brown (7.5Y¥R 4/2) silty clay loam 
with few, fine, faint mottles of yellowish brown, dark 
brown (7.5YR 3/2) when moist; strong, coarse, granu- 
lar structure; hard when dry, firm when moist; neu- 
tral; gradual boundary; horizon 14 to 20 inches thick. 

B38—42 to 50 inches +, brown (7.5YR 5/4) silty clay loam, 
dark brown (7.5YR 4/2) when moist; moderate, 
medium, granular structure; hard when dry, firm 
when moist; neutral. 


The Al horizon is silt loam in most places but is loam in 
some small areas. The Bi horizon ranges from heavy silt loam 
to silty clay loam, 

Vanoss soils are darker colored than Norge and Teller soils. 
cued have a more friable and less clayey subsoil than Bethany 
soils. 

Vanoss silt loam, 0 to L percent slopes (VaA).—This soil 
is on uplands. Its profile is the one described as typical for 
the Vanoss series. This soil absorbs water well and releases 
it readily to crops. Tillage is moderately easy. Included in 
mapping were small areas of Norge loam that make up 
about 5 to 7 percent of the mapped areas and of Bethany 
silt loam that make up about 3 percent. 

This soil is well suited to the crops commonly grown in 
the county. All of it, except for a few small areas in native 
grass, is cultivated. Winter wheat is the main crop and 
grows well as do other small grains and sorghums, cotton, 
alfalfa, and grasses. 

Management is needed for maintaining fertility and soil 
structure. Al] crop residue should be returned to the soil, 
and excessive tillage should be avoided. Small grains can 
be grown continuously if crop residues are returned to the 
soil and adequate fertilizer is added. Where row crops 
are grown, contour tillage is essential. (Capability unit 
I-2; Loamy Prairie range site) 


Vernon Series 


The Vernon series consists of shallow, reddish-brown, 
moderately sloping to moderately steep soils. These soils 
are on uplands in the eastern part of the county. 

The surface layer is reddish-brown, calcareous clay loam 
that is about 6 inches thick and is difficult to till. 

The subsoil consists of red clay about 9 inches thick. 
This layer has moderate, medium, granular structure. 

The underlying material is partly weathered shale, clay, 
and siltstone. This material is limy, very hard, and dif_- 
cult for plant roots to penetrate. 

Vernon soils are somewhat excessively drained. Internal 
drainage is medium, permeability is very slow, and water- 
holding capacity is high. The soils are medium to low in 
natural fertility, and they erode severely if they are tilled. 

Vernon soils are used for native grasses, or lie idle. The 
stands of grasses are of poor quality. The idle areas gener- 
ally include areas that were formerly tilled, and they are 
now severely eroded. 

Typical profile of Vernon clay loam, 8 to 5 percent 
slopes, in a pasture of native grasses (east side of road, 
about 500 feet novth and 50 feet east from the southwest 
corner of section 27, T. 14.N.,R.4 W.): 

A1—O to 6 inches, reddish-brown (2.5YR 4/4) clay loam, dark 
red (2.5YR 8/6) when moist; moderate, fine, granular 


structure; hard when dry, firm when moist; calcareous; 
gradual boundary; horizon 6 to 10 inches thick, 

B2—6 to 15 inches, red (2.5YR 4/6) clay, dark red (2.5YR 3/6) 
when moist; moderate, inedium, granular structure; hard 
when dry, firm when moist; calcareous; gradual boundary ; 
horizon 6 to 12 inches thick. 

C—15 to 25 inches +, red (2.5YR 4/8) shale, clay, and silt- 
stone of the red beds, dark red (2.5YR 3/6) when moist. 

The Al horizon is mostly clay loam but is clay and silty clay 
loam in some areas. The Al and 152 horizons are reddish brown 
or red in hnes of 5YR and 2.6YR. The texture of the B2 horizon 
ranges from clay loam to clay. Depth to red beds ranges from 
10 to 25 inches, 

Vernon soils have a more clayey profile than Lucien and 
Darnell soils. Unlike Renfrow soil, Vernon soils are calcareous 
at ‘the surface, lack a B2t horizon, and have a thin solum. 

Vernon-Lucien complex, 5 to 15 percent slopes (VIE).— 
Vernon soils make up 65 to 75 percent of this complex, and 
Lucien soils make up about 25 to 85 percent. Small areas of 
Darnell soils are also included. These soils occur in such an 
intricate pattern that it is impractical to map each kind of 
soil separately. This complex is on uplands. Each kind of 
soil has a profile similar to that of its respective series. 

All of this complex is in native grasses, mostly little 
bluestem, sideoats grama, and blue grama. A few black- 
jack trees grow on Lucien soils. (Capability unit VIe-5; 
Vernon soils are in the Red Clay Prairie range site, and 
Lucien soils are in the Shallow Prairie range site) 

Vernon-Zaneis complex, 3 to 5 percent slopes (VzC).— 
This complex is mainly on uplands in the northwestern 
part of the county. It consists of about 70 to 80 percent 

Jernon clay loam, 15 to 25 pereent Zaneis loam, and about 
5 percent Renfrow clay loam. These soils occur in such an 
intricate pattern that it is impractical to map each kind 
of soil separately. Each kind of soil has a profile similar 
to the one described as typical for its respective series. 

This complex is better suited to grasses in permanent 

pasture than to cultivated crops. About 65 percent of it is 
in native grasses. The more productive grasses include big 
bluestem, little bluestem, sideoats grama, and blue grama. 
The principal crops are wheat, oats, and other small grains, 
but sorghums and legumes are also grown. Winter wheat 
is the main crop. 
Management includes controlling water erosion and 
maintaining soil structure and content of moisture. The 
cropping system ought to provide crops that produce a 
large amount of residue that is returned to the soil. Also 
needed are legumes or fertilizers. Terraces and contour 
farming can be used to help reduce the loss of soil and 
water, Row crops should not be grown, but sown crops 
can be grown for 2 years followed by legumes for 2 years 
if stubble mulching and contour tillage are used. (Capa- 
bility unit [Ve-3; Vernon soils are in the Red Clay Prairie 
range site, and Zaneis soils ave in the Loamy Prairie range 
site) 


Zaneis Series 


The Zaneis series consists of deep, gently sloping to 
moderately sloping, loamy soils. These soils are on uplands 
in the north-central part of the county. 

The surface layer is dark-brown loam that has granular 
structure and is about 9 inches thick (fig. 9). This layer 
is moderately easy to till. 

The subsoil is about 89 inches thick. The upper part is 
reddish-brown light clay loam and has moderate, medium, 
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Figure 9.—Soil profile of Zaneis loam. 


granular structure. The middle part 1s a reddish-brown 
clay loam that has weak, medium, prismatic structure that 
grades to moderate, medium, subangular blocky structure, 
and the lower part is yellowish-red heavy clay loam that 
has moderate, medium, subangular blocky structure. 

The underlying material is soft, fine-grained sandstone 
that is difficult for plant roots to enter. 

Zaneis soils are naturally well drained. Internal drain- 
age is medium, permeabihty is slow, and water-holding 
capacity is high. Natural fertility is moderately high. 

Zaneis soils are used mostly for cultivated crops. These 
soils are suited to wheat, oats, barley, sorghums, cotton, 
legumes, and grasses. Winter wheat is the crop most 
commonly grown. 

Typical profile of Zaneis loam, 8 to 5 percent slopes, in 
a meadow Tih, side of road, about 1,700 feet east and 100 
feet south from the northwest corner of section 6, T. 14. N., 
R. 2 W.): 

A1—0 to 9 inches, dark-brown (7.5YR 4/2) loam, dark brown 
(7.5Y¥R 3/2) when moist; moderate, medium, granu- 
lar structure; slightly hard when dry, friable when 
moist; medium acid; gradual boundary; horizon 6 
to 10 inches thick. 

Bi—9 to 15 inches, reddish-brown (5YR 4/3) light clay loam, 
dark reddish brown (5YR 3/3) when moist ; moderate, 


medium, granular structure; hard when dry, firm 
when moist; common fine roots and pores; medium 
acid; gradual boundary; horizon 4 to 8 inches thick. 

B21t—15 to 24 inches, reddish-brown (5YR 4/4) clay loam, 
dark reddish brown (5YR 3/4) when moist; weak, 
medium, prismatic structure that grades to moderate, 
medium, subangular blocky structure; hard when dry, 
firm when moist; many fine roots and pores; slightly 
acid; gradual boundary; horizon 6 to 10 inches thick. 

B22t—24 to 48 inches, yellowish-red (SYR 5/6) heavy clay 
loam, yellowish red (5Y¥R 4/6) when moist ; moderate, 
medium, subangular blocky structure; hard when dry, 
firm when moist; slightly acid; diffuse boundary on 
sandstone; horizon 15 to 30 inches thick. 

R—4S inches +, red (2.5YR 4/6) fragments of soft, partly 
weathered, fine-grained sandstone, dark red (2.5YR 
3/6) when moist; massive; neutral. 


The Al horizon is dominantly loam but is silt loam in some 
small areas. It is dark brown or reddish brown in hues of 
7.5¥R and 5YR. In some places, the Bl and B21t horizons are 
dark reddish brown in a hue of 5YR. The B22t horizon is clay 
loam or heavy clay loam. Its color is reddish brown or red in 
a hue of 2.5YR in some places. 

The Zaneis soils are more reddish than Vanoss and Chick- 
asha soils. 

Zaneis loam, 1 to 3 percent slopes (Za8).—This soil is 
on uplands in the north-central part of the county. Its pro- 
file is like the one described as typical for the series. In- 
cluded in mapping were areas of Chickasha loam that make 
up about 5 to 10 percent of the areas mapped. 

This soil is desirable for farming and is suited to most 
crops grown in the county. All of it, except for a few small 
areas In native grass, is cultivated. Winter wheat is the 
principal crop. 

Management is needed for controlling water erosion and 
for maintaining soil structure and fertility. The cropping 
system ought to provide legumes, fertilizer, or crops that 
produce a large amount of residue. All residue should be 
returned to the soil. Terracing and contour farming are 
essential where row crops are grown. By cultivating on 
the contour and sodding or seeding waterways, erosion 
can be reduced and excess water safely removed. Small 
grains can be grown year after year if stubble-mulch till- 
age and fertilizers ave used. (Capability unit ITe-1; Loamy 
Prairie range site) 

Zaneis loam, 3 to 5 percent slopes (ZaC)—This soil is 
on uplands with Zaneis loam, 1 to 8 percent slopes. Its pro- 
file is the one described as typical for the Zaneis series. 

This soil is moderately easy to till, but in tilled areas it 
is subject to water erosion. It has high natural fertility. 

Most of this soil is cultivated, and winter wheat is the 
principal crop. Also grown are sorghums, cotton, legumes, 
and grasses. 

Management is needed for controlling water erosion and 
for maintaining soil structure and fertility. The cropping 
system ought to provide crops that produce a large amount 
of residue that is returned to the soi]. Also needed are 
legumes or fertilizer. If stubble-mulch tillage and fertil- 
izers are used, small grains can be grown year after year. 
Terracing and contour farming are essential where row 
crops are grown. (Capability unit IITe-1; Loamy Prairie 
range site) 


Use and Management of the Soils 


About one-third of the farmland in Oklahoma County 
is used to produce tilled crops and tame pasture, and most 
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of the rest is range. This section tells how the soils can be 
used for those main purposes, and for windbreaks and post, 
lots, for wildlife, and in building roads, farm ponds, and 
other engineering structures. Also, a, table lists soil fea- 
tures that adversely affect use of soils for nonfarm 
purposes. 


Soil Management and Predicted Yields 


First described in the following pages ave general guide- 
lines for managing soils used for tilled crops and tame 
pasture. Then, precticted yields of crops and pasture are 
listed, and the system of capability classification used by 
the Soil Conservation Service is explained. Those who 
wish to know the capability classification of a soil can refer 
to the “Guide to Mapping Units” at the back of this survey. 
Those desiring detailed information about the manage- 
ment of soils can turn to the section “Descriptions of the 
Soils.” 
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Managing soils for tilled crops and tame pasture * 


Wheat, mainly winter wheat, is the most extensive crop 
grown in Oklahoma County. Other important crops are 
barley, rye, oats, sorghums, alfalfa, and corn. Corn and 
alfalfa are grown on the bottom lands and on the deep, 
nearly level soils of the uplands. 

On the soils used for crops, management is needed for 
controlling erosion, maintaining the supply of organic 
matter, improving or maintaining tilth, and conserving 
moisture. In some places surface crusting also requires 
attention. 

The most effective way of controlling erosion on the 
soils in this county is using a carefully chosen set of prac- 
tices. Suitable practices are growing a winter cover crop; 
keeping crop residue on or near the surface; tilling at a 
minimum; stripcropping; growing grasses, legumes, or 
both in a long-term rotation with tilled crops; construct- 


1By M. D. Gamniy, conservation agronomist, Soil Conservation 
Service. 


TABLE 2,—Predicted average acre yields of principal 


[Yields in columns A are those obtained under ordinary management; those in columns B are obtained 


Wheat Oats Barley Corn 
Soil 
A B A B A B A B 
Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu. 
Bethany silt loam, 0 to 1 percent slopes___--.-.---------- 20 30 35 50 35 48 22 40 
Canadian fine sandy loam__.-.----.-------------------- 21 82 35 55 35 55 40 65 
Canadian-Dale complex, undulating..--.---------------- 21 30 35 50 35 50 38 56 
Chickasha loam, 1 to 3 pereent slopes__.....---.--------- 16 26 25 40 25 40 20 30 
Crevasse loamy fine sand..-.._..-_--.------------------- 8 14 24 32 24 O20 | sew eme ec aae 
Dale:silty clay loamu... 102 -esnesew ee eee s recesses 22 32 40 55 40 55 40 65 
Dougherty loamy fine sand, hammocky_-.-.------------- 10 14 20 30 20 BO? |aSseces|hewohend 
Grant silt loam, 1 to 3 percent slopes.__----.------------ 19 27 30 42 25 42 26 40 
Konawa loamy fine sand, undulating. .-...-.----.------- 12 18 25 35 25 85 15 30 
Lela. Clay ois ot ecco eee eeeee ce eee ie 12 20 25 36 25 216 i (ee eee peer 
Willer, Clay 22222 22 lao tee ee ee eee 16 22 | 25 40 25 A) |ecoeeeie tee eens 
Miller-Slickspots complex__---------------------------- 6 16 Ld 26 15 As Yo) | eee cee eee eee 
Nash loam, 3 to 8 percent slopes, eroded_..-------------- 10 12 15 22 15 D2: lone oa ce lsaaoe se 
Noble fine sandy loam, 3 to 8 percent slopes_.-..--------- 10 16 16 28 16 2eiieccooosbeveeces 
Norge loam, 1 to 3 percent slopes___--.------------+---- 19 27 30 42 27 42 26 40 
Norge loam, 3 to 5 percent slopes...-__.---------------- 16 25 25 38 25 38 20 37 
Norge loam, 4 to 8 percent slopes, eroded .._..----------- 12 18 20 32 20 OL joctnccethshesetes 
Norge-Slickspots complex, 0 to 3 percent slopes... __._-__- ll 16 22 35 22 35 |___-___-_|_------- 
Port-clay loain.cco hos. eoee eet a eceteeesnececcecodes 22 32 4.0 55 35 45 40 65 
Port lOacouce we Bee oe eee 22 82 40 55 38 50 40 65 
Pulaski fine sandy loam 12 24 | 25 40 25 40 20 45 
Renfrow clay loam, 1 to 3 percent slopes_.._.-..--------- 14 20 25 40 22 5 tea) [aeons nee ne 
Renfrow-Slickspots complex, | to 3 percent slopes, eroded _. 7 15 | 16 24, 16 DA ee ee ed 
Stephenville fine sandy loam, 1 to 3 percent slopes___--__- 12 18 25 35 25 35 155 30 
Stephenville fine sandy loam, 3 to 5 percent slopes_-.----- 10 16 22 30 22 30 15 26 
Stephenville fine sandy loam, 3 to 5 percent slopes, croded_ 8 12 18 24 18 2A | ear o eS lose oe ao 
Teller fine sandy loam, 1 to 3 pereent slopes______.---.---- 16 25 27 40 25 37 0 40 
Teller fine sandy loam, 3 to 5 percent slopes.......--.---- 14 23 25 38 22 35 18 37 
Vanoss silt loam, 0 to 1 percent slopes___...-.----------- 20 82 35 55 35 55 30 50 
Vernon-Zaneis complex, 3 to 5 percent slopes____-__------ 10 16 15 30 15 BO: hers eet exec eee 
Zancis loam, 1 to 3 percent slopes._.-...---------------- 16 26 25 40 25 40 20 30 
Zaneis loam, 3 to 5 percent slopes_______-__-_----------- 14 24 23 38 21 08 |assuedec|eeeducss 


1 Animal-unit-months is the number of months during a year that 1 acre will provide grazing for 1 animal, or 1,000 pounds of 
live weight; or it is the number of months times the number of animal units. For example, 1 acre of Pulaski fine sandy loam in a 
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ing terraces; farming on the contour; keeping water- 
ways in sod; and applying me and fertilizer, where 
needed. 

The cropping system selected has much to do with the 
success of management. Under a good system, the soil 
can be kept in good tilth and protected from erosion. 
Also, weeds, insects, and plant cliseases can be controlled. 
Growing crops that produce a large amount of residue is 
also part of a good cropping system. Crops other than 
legumes can be used for this purpose. If small grains are 
grown and the straw is left as residue, it is frequently 
necessary to add nitrogen so as to hasten the decomposi- 
tion of the straw. This, however, is not a substitute for 
adding nitrogen as plant food for better growth of crops. 

In the Jarge acreage of tame pasture in the county, 
bermudagrass is the most important warm-season plant. 
Some pastures ave overseeded with bighop clover, Ladino 
clover, hairy vetch, or other legumes. A good mixture 
for farm-season pasture is 60 to 80 percent grass and 
20 to 40 percent legumes. In other kinds of pasture, pro- 
duction of forage 1s maintained by applying fertilizer. 


crops and tame pasture under dryland farming 
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Fertilizer is generally needed for establishing perennial 
pasture plants, A soil test will indicate deficiencies in plant 
nutrients, From this information, a fertilizer program 
can be planned by considering the kind of pasture and the 
production desired. Production can be maintained for a 
long period if grazing is regulated and brush and weeds 
are controlled. 


Predicted yields 


Table 2 shows predicted long-term average yields of 
important crops and of tame pasture. The crops are wheat, 
oats, barley, corn, sorghums, cotton, and alfalfa. Yields 
are given for two levels of management. The predictions 
are averages for a period long enough to include both dry 
and wet years. When the moisture supply is favorable, 
yields are generally higher than those predicted. They are 
lower when moisture is unfavorable. Crop failures were 
included when the average yields were estimated. 

The yields in table 2 are based partly on records kept 
by the Oklahoma Agricultural Experiment Station on 
fertility studies, crop variety tests, and crop rotation 


under improved management. Absence of yicld indicates crop is not commonly grown on the soil] 


Tame pasture ? 
Grain sorghum Forage sorghum Cotton Alfalfa 
Common Improved 
bermudagrass bermudagrass 
A B A B A B A B A B A B 
| Animalwnit- | Animal-wnit- | Animatl-wnit- | Animal-wnit- 
Bu. Bu. Tons Tons Lbs. Lbs. Tons Tons months 1 months ¥ months | months | 
26 42 2.2 3.2 290 375 ae) 2.5 3.0 6.0 4.2 6.5 
34 44 2.5 3.5 315 400 2. 2 3. 0 4.5 6.0 6.0 8.5 
32 44 2.5 3.5 300 400 2.5 3. 0 4.6 6.5 6. 0 8.5 
28 38 2.2 3.2 250 350 15 2.5 3.5 5.8 5. 0 7.0 
20 30 (5 200 ewecweser| sane eas 1.2 2.8 4.0 5.5 4.5 5. 0 
34, 46 3.2 4.0 400 500 3. 0 3.8 5.5 6. 6 6.0 8.5 
16 26 1.4 244; eseecad sec lestotccesslacstucesieseeesee 2.0 4.5 
28 40 2.4 3. 2 300 375 1.5 2.3 3.0 5.5 
22 32 2. 0 3. 0 200 300 | 1.0 2. 0 2.0 4.5 
25 40 15 20 lee eateoued etek cee 1.0 2.0 3.5 5. 0 
25 42 12 2,2) Seco ce ea tlions ee sess 1.2 2.8 3.5 5.0 
16 D0 | see cate NO tt ee eee eucess ee Ss ecee eSee ees 2.0 DOO! Adecaete tee teceeassad 
Liou Anlede Medeae saad samt cnet et aneasen eeteanece Susewes ous|las emis eee 18 BO! (feet leoss allem oceee 
toes ules. scart Ee soot eee leacee es Sse aes Aeron a celine a eles eo 3.4 4.4 4.0 5.5 
28 40 2.3 3.3 300 375 | 1.5 2.5 4.2 6. 2 5.5 7.0 
26 3g 2. 0 3. 0) 200 325 1.2 2,2 3.5 5.5 4.5 6.5 
LoodeechalSeneeeeens |i schaseaae Seimei toe es eee owes aeclieete seats 2.0 Ou: (Soe reves et tose 
20 | 30 1.8 2.2 160 22: choceseleseuesce 2. 0 Os 0° |oah eet lee ese 
35 52 3.0 4.0 350 500 2.8 4.0 5.4 7.0 6.0 8.5 
35 52 3.0 4.0 350 500 2.5 4,0 5.5 7.0 6.0 8.5 
20 45 2.5 3.5 220 300 18 3.2 4.5 6.5 5.0 8.0 
20 30 L4 26:0) | octane ent osetia sel eS ete ee eS 2. 0 $7 | eee omen eae exer eee ee 
22 32 2.0 3.0 200 S00 etecave sete oe sss 2.8 5. 6 4.0 6. 0 
20 26 | 1.5 AY Wastes o tuleete aera accent eae eeat oe 2.1 320 3.5 5.5 
18 24 | 1,2 De Ne oo oa dl ie oe elt telat te creed 2.0 4,5 2.5 3. 0 
28 40 2.3 3.8 225 350 1.5 2.5 4,2 6.0 5.0 7.0 
26 38 2.0 3.0 200 325 1.2 2, 2 3. 4 5, 4 4.0 6.5 
30 42 | 2.5 3.5 290 390 1.7 2.7 5.0 6.0 6.0 8. 0 
28 38 2, 2 3. 2 225 37 1.2 2.0 | 3.5 5, 0 4. 0 6.0 
26 36 2. 0 3.0 170 274 510 0 ae me eee (ee seer 3. 2 4.3 3.5 5.5 


pasture of improved bermudagrass 
unit-months. 


under improved management will provide grazing for 4 animals for 2 months and is rated 8 animal- 
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and tillage trials. These experiments have been conducted 
for many years on both permanent and experimental sites 
and on farmers’ plots. The records provide an excellent 
source of information for estimating long-term average 
yields on a number of soils. 

The soil scientists who made this survey obtained other 
data on yields at specific levels of management when they 
momen farmers and observed fields of or ops. If 
enough data for a certain soil were not obtained, estimates 
were made by comparing the soil with similar soils for 
which ample data were available. 

The yields shown in columns A are those that can be 
expected under common management, or management 
practiced by a substantial mumber of farmers in the county. 
Common management normally provides (1) proper rates 
of seeding, timely dates of planting, and efficient methods 
of harvesting ; (2) control of weeds, insects, and plant 
diseases; (8) use of terraces and contour farming where 
needed; (4) small applications of lime and fertilizer on 
fields used for cash cr ops and where legumes. are to be 
established; (5) widespread use of the moldboard plow 
and one-way disk plow. 

The yields i in columns B can be expected under improved 
management. Improved management includes the first 
four practices listed for common management plus (1) 
applications of lime and fertilizers in amounts indicated 
by soil tests, or suggested by local agricultural technicians ; 
(2) use of ‘adapted improved v arieties of crops; (3) use 
of cover crops on sandy soils that tend to blow; (4) in- 
stallation of surface drains where needed; (5) manage- 
ment of crop residue and tillage so as to control erosion, 
maintain soil structure, increase infiltration of water, and 
assist the emergence of seedling. 


Capability classification 


In the “Guide to Mapping Units” at the back of this 
survey the soils of Oklahoma County have been classified 
according to their suitability for most kinds of farming. 
This classification is based on limitations of the soils, the 
risk of damage when they are used, and the way they 
respond to treatment. The cl assification does not apply to 
most horticultural crops, or to rice and other crops having 
special requirements. The soils ave classified according to 
degree and kinds of permanent imitation, but without 
consideration of major and generally expensive land form- 
ing that would change the slope, depth, or other character- 
istics of the soils; and without consideration of possible 
major reclamation. 

In this system all soils are grouped at three levels, the 
capability class, subclass, and unit. These are discussed in 
the following paragraphs. 

Capartiiry Chasse 8, the broadest grouping, are desig- 
nated by Roman numerals, I through VIII. The numer als, 
which “indicate progressively greater limitations and 
narrower choices for “practical use, ave defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class TIT soils have some limitations that reduce the 
choice of plants or require moderate conserva- 
tion practices. 

Class ITT soils have severe limitations that reduce the 
choice of plants, require special conservation 
practices, or both. 


Class IV soils have very severe limitations that restrict 
the choice of plants, require very careful manage- 
ment, or both. 

Class V soils are subject to little or no erosion but 
have other limitations, impractical to remove, 
that limit their use largely to pasture, range, 
woodland, or wildlife food and cover. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or 

wildlife food and cover. 

Class VIT soils have very severe limitations that make 
them unsuited to cultivation and that restrict 
their use largely to grazing, woodland, or wildlife. 
(None in Oklahoma County.) 

Class VITI soils and landforms have limitations that 
preclude their use for commercial plant produc- 
tion and restrict their use to recreation, wildlife, 
or water supply, or to esthetic purposes. (None i In 
Oklahoma County. ) 


CapaniLiry SUBCLASSES are soil groups within one class; 
they are designated by adding a small letter, ¢, w, s, ov ¢, 
to the class numeral, for example, IIe. The letter ¢ shows 
the main limitation is visk of erosion wnless close-crowing 
plant cover is maintained; ze shows that water in or on 
the soil interferes with plant growth or cultivation (in 
some soils the wetness can be partly corrected by artificial 
drainage) ; s shows that the soil is limited mainly because 
it is shallow, droughty, or stony; and ¢, used in only some 
parts of the United States, but not in Oklahoma County, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at the 
most, only subclasses indicated by 2, s, and ¢, becanse the 
soils in it are subject to little or no erosion, though they 
have other limitations that restrict their use largely to 
pasture, range, woodland, wildlife, or recreation. 

Carapiiiry Units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of ‘soils. Capability units are 
generally design ated by adding an Arabic numeral to the 
subclass symbol, for ex ample, Ife-1 or ITTe-2. Thus, in 
one symbol, the Roman numeval designates the capability 
class, or degree of limitation, and the small letter indicates 
the subclass, or kind of limitation, as defined in the fore- 
going paragraph. The Arabic numeral specifically identi- 
fies the capability unit within each subclass. 


Management of Soils for Range’ 


The raising of livestock is one of the most important 
farm enterprises in Oklahoma County. Approximately 
150,000 acres is natural grassland or range, of which about: 
35,000 is pastured woodland containing some scrubby post 
and blackjack oaks and associated hardwoods, Most of the 
range is in the eastern part of the county, but areas are 
"By ©. EL 
Service. 


KINGERY, range conservationist, Soil Conservation 
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scattered throughout. The U.S. Census of Agriculture 
reported that, in 1964, farms and ranches carried 25,247 
cows and calves. 

The numbers and kinds of livestock on farms and 
ranches in the county constantly change as the metropoli- 
tan area of Oklahoma City expands. Because of the live- 
stock market in Oklahoma City, stocker and feeder opera- 
tions in the county are numerous. 


Range sites and condition classes 


A vange site is a distinctive kind of rangeland that is 
sufficiently uniform in climate, soil, and elevation to pro- 
duce a particular kind of climax vegetation. In the same 
pasture area, there may be several range sites, cach of 
which requires different stocking rates and different man- 
agement practices. These practices include fencing, locat- 
ing salting and watering places, determining the period of 
grazing, deciding on the number and kind of livestock, 
and controling brush. 

The soils on any one range site produce the same climax 
vegetation. Climax vegetation is the combination of plants 
that originally grew on. the site. It 1s generally the most 
productive vegetation for the site, and it will maintain 
itself under conditions similar to those that existed before 
the site was cultivated or heavily grazed. 

On the sites where grazing is intense, important 
changes in kinds and amounts of vegetation take place. 
Continuous excessive grazing alters the original plant 
cover and lowers productivity. The livestock seek out the 
more palatable and nutritious grasses, and under heavy 
grazing, these choice plants, or decreasers, are weakened 
and gradually eliminated. The choice plants are replaced 
by less palatable plants, or inereasers. If heavy grazing 
continues, even these increasers are weakened and the site 
is eventually occupied by less desirable grasses and weeds, 
which are called invaders. 

The downward trend in range vegetation is generally 
continuous under heavy grazing and can be expressed 
as range condition. Four classes of range condition are 
recognized. Range is in excellent condition if 76 to 100 
percent of the plant cover consists of the original vegeta- 
tion. It is in good condition if the percentage is 51 to 75; 
in fair condition if the percentage is 26 to 50; and in poor 
condition if the percentage is 25 or less. If range is in poor 
condition, most of the vegetation is made up of weak 
increasers and invaders. 

Changes from an excellent to a poorer range condition 
generally take place gradually, and the signs that the 
vegetation is becoming less vigorous are often overlooked. 
Plant growth that is encouraged by favorable rainfall may 
appear to be improving when actually the long-term trend 
is toward a Jess desirable cover. On the other hand, range- 
land in good or excellent condition may appear to be in 
poor condition because of drought or a season of close 
grazing. Under normal moisture conditions and proper 
stocking rates, this range will quickly recover its vigorous 
growth of grasses. 

Fires sweep the prairies occasionally and damage the 
vegetation, though the effects are only temporary. At 
times fires improve the stand of grass by eliminating heavy 
accumulations of litter and by destroying some woody 
sprouts. Where fire destroys woody sprouts on the savan- 
nah sites, a better balance between brush and grass is 
maintained. 


Descriptions of range sites 


The soils of Oklahoma County have been grouped into 
range sites according to their ability to produce similar 
kinds and amounts of climax vegetation. The description 
of each range site gives the more important characteristics 
of the soils and the names of the principal plants. Also 
given is the estimated total annual yield of herbage on 
the site in excellent condition when moisture is favorable 
and when it is unfavorable. To find the names of the soils 
in any given unit, refer to the “Guide to Mapping Units” 
at the back of this survey. 


ALKALI BOTTOM LAND RANGE SITE 

Only the slickspots in Miller-Slickspots complex are in 
this range site. These slickspots are affected by alkali, take 
in water very slowly, and are droughty. They are on bot- 
tom lands. 

Among the native plants that grow on this site are 
switchgrass, alkali muhly, and in] and sal terass. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage is 8,200 pounds per acre 
in years of favorable moisture and 1,800 pounds per acre 
in years of unfavorable moisture. 


CLAYPAN PRAIRIE RANGE SITE 

This range site consists of soils underlain by compact 
clay. This clay somewhat restricts the movement of water 
and the growth of plants. 

Blue grama, buffalograss, and unpalatable weeds in- 
crease greatly if this site is continuously and heavily 
overgrazed. Annual three-awn is a particularly undesir- 
able invader in overgrazed areas. 

Where this site is in excellent condition (fig. 10), the 
estimated annual yield of air-dry herbage is 4,000 pounds 
per acre in years of favorable moisture and 2,000 pounds 
per acre in years of unfavorable moisture. 


DEEP SAND SAVANNAH RANGE SITE 


In this range site are undulating and hummocky loamy 
fine sands on which grasses grow moderately well. These 
soils have moderate water-holding capacity, though they 
readily release moisture to plants. 

Tall grasses intermingled with trees and other woody 
plants grow on this site, mainly because their roots can 
penetrate deeply. 

Where this site is in excellent. condition, the estimated 
annual yield of air-dry herbage, except for trees and brush, 
is 8,800 pounds per acre in years of favorable moisture 
and 1,900 pounds per acre in years of unfavorable 
moisture. 

ERODED CLAY RANGE SITE 

Eroded clayey Jand—the only mapping unit in this 
range site—consists of formerly cultivated fields. This Jand 
is so eroded that it produces little forage. 

On this site the range plants are similar to those on the 
Claypan Prairie range site, though much sparser. In many 
places silver bluestem, annual three-awn, splitbeard blue- 
stem, and other grasses invade. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage is 1,400 pounds per acre 
in years of favorable moisture and 800 pounds per acre 
in years of unfavorable moisture. 
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Figure 10.—Renfrow soils on Claypan Prairie range site in excellent condition. 


ERODED SANDY SAVANNAH RANGE SITE 


This range site consists of soils that have a fine sandy 
loam surface layer. These soils were formerly cultivated 
and are now severely eroded. Many deep, uncrossable gul- 
lies have formed. The soil between the gullies is deep in 
some places and supports a fairly good growth of grasses, 
but. in most places grasses grow poorly. 

Because the soils are eroded, it is hazardous to prepare 
a clean seedbed before grasses ave seeded. Many areas, 
however, have heen restored by broadeast seeding and nat- 
ural revegetation, Among the plants that grow on this 
site are little bluestem, indiangrass, purpletop, purple 
lovegrass, jointtail grass, splitbeard bluestem, and silver 
bluestem. Splitbeard bluestem, silver bluestem, and. other 
less desirable grasses are commonly reduced if little bIne- 
stem, indiangrass, and other decreasers are encouraged by 
good management. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage, except for trees and brush, 
is 2,500 pounds per acre in years of favorable moisture and 
1,700 pounds per acre in years of unfavorable moisture. 


ERODED SHALLOW SAVANNAH RANGE SITE 
This range site consists of shallow soils that were for- 
merly cultivated and are now severely eroded. Sandstone 


generally is near the surface, but it is exposed in many 
places (fig. 11). Grasses grow only fairly well. 

On this site little bluestem, splitbeard bluestem, and in- 
diangrass are common. Legumes are plentiful and include 
Stuevis lespedeza, roundhead lespedeza, and pvairie- 
clover. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage, except for trees and brush, 
is 1,700 pounds per acre in years of favorable moisture and 
1,000 pounds per acre in years of unfavorable moisture. 


HEAVY BOTTOM LAND RANGE SITE 


In this range site are nearly level deep clays on bottom 
lands. These soils are somewhat poorly drained. Much of 
the time they are wet, but they are droughty during sum- 
mer. 

On this site many of the climax plants, mainly wildryes, 
uniolas, sedges, anc rushes, grow during the cool season. 
When the better drained areas are in excellent condition, 
switchgrass, prairie cordgrass, big bluestem, and Florida 
paspalum are abundant. Grasses, legumes, and forbs make 
up about 70 to 80 percent of the plant cover when the range 
is in excellent condition, and American elm, pecan, walnut, 
poison-ivy, indigobush, and other woody plants make up 
the rest. In areas in poor condition, the abundant plants 
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Figure 11—Severely eroded Darnell soils in the Eroded Shallow 
eran range site, The light-colored area in the foreground is 
sandstone. 


include sumpweed, buffalograss, meadow dropseed, rag- 
weeds, windmillgrass, and woody increasers. Among the 
invaders are hawthorn, persimmon, and honeylocust. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage is 5,500 pounds per acre in 
years of favorable moisture and 2,500 pounds per acre in 
years of unfavorable moisture. 


LOAMY BOTTOM LAND RANGE SITE 


This range site consists of deep, dark, loamy soils on bot- 
tom lands. It is one of the highest producing range sites in 
the county. 

Tf this site is in excellent condition, vegetation consists 
of a mixture of tall grasses and woody plants. Among the 
tall grasses are eastern gamagrass, praiie cordgrass, big 
bluestem, switchgrass, broadleaf uniola, and wildryes. The 
woody plants include pecan, walnut, indigobush, and 
trumpet vine. In areas in excellent condition, grasses cover 
about 75 percent and woody plants cover the rest. 

The condition of the range declines to poor in some areas 
that have been cultivated and then abandoned because of 
flooding. In these areas 'the plant mixture consists mainly 
of johnsongrass, bermuclagrass, pecan sprouts, trumpet 
vine, seacoast sumpweed, marestail, ragweeds, white 
snakeroot, and persimmon. ‘There are also some indian- 
grass, big bluestem, switchgrass, and purpletop. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage is 8,500 pounds per acre 
in years of favorable moisture ‘and 4,500 pounds per acre 
in years of unfavorable moisture. 


LOAMY PRAIRIE RANGE SITE 

This range site consists of nearly level to gently rolling 
soils. These soils generally havea loam or silt loam surface 
layer that is granular and porous. They are permeable to 
water, are easily penetrated by roots, and have good ca- 
pacity for storing moisture. 

This is the most productive range site in the uplands. 
In areas in excellent. condition, the climax vegetation ‘is 
about 80 percent decreaser grasses, about 5 percent leg- 


umes and forbs, and about 15 percent increasers. The 
decreaser grasses are mainly big bluestem, little bluestem, 
indiangrass, and switchgrass. The legumes and forbs in- 
clude tickclover, leadplant, gayfeathers, and sunflower. 
Among the increasers are sideoats grama, tall dropseed, 
meadow dropseed, wild-indigo, and heath aster. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage is 5,000 pounds per acre 
in years of favorable moisture and 2,500 pounds per acre 
in years of unfavorable moisture, 


RED CLAY PRAIRIE RANGE SITE 


This range site consists of clayey rolling soils on uplands. 
These soils absorb water slowly where the surface is 
protected by grasses. Careful management of grazing is 
needed so that the plant cover remains and protects the 
soils from erosion. 

Little bluestem is the main decreaser on. this site, and 
sideoats grama, meadow dropseed, and hairy grama are 
the main increasers. Other cdecreasers are legumes and 
forbs, including catclaw sensitivebrier, groundplum, scurf- 
pea, trailing ratany, and Lambert crazyweed. Decreasers 
make up about 70 percent of the total vegetation. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage is 2,700 pounds per acre in 
years of favorable moisture and 1,600 pounds per acre in 
years of unfavorable moisture. 


SANDY BOTTOM LAND RANGE SITE 


This range site consists of deep sandy soils on bottom 
lands that are subject to frequent or occasional flooding. 
In some low swales, these soils are subirrigated. 

In most places forage plants grow fairly well. Plant 
roots penetrate deeply, and the supply of moisture is 
generally favorable. Plant growth is less, however, in the 
more sancly, hummocky areas. 

On this site sand bluestem, switchgrass, and little blue- 
stem are common. Among the woody plants that invade 
are willow, saltcedar, and cottonwood trees. Johnsongrass 
and bermudagrass are the most common invader grasses. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage is 8,800 pounds per acre in 
years of favorable moisture and 2,000 pounds per acre in 
years of unfavorable moisture. 


SANDY PRAIRIE RANGE SITE 


This range site occurs mostly in cultivated areas, It con- 
sists of soils that have a fine sandy loam surface layer. 
The subsoil is somewhat finer textured and slows the 
penetration of water. Prairie vegetation is most common, 
but some woody plants grow and increase if the range is 
not managed well. 

Big bluestem, little bluestem, and indiangrass are the 
principal grasses. Woody plants include elm, coralberry, 
and oak. In some areas, hawthorn has invaded this site. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage is 4,800 pounds per acre 
in years of favorable moisture and 2,800 pounds per acre 
in years of unfavorable moisture. 


SHALLOW PRAIRIE RANGE SITE 
This range site consists of loamy soils that are shallow 
over sandstone. In most places sandstone is at or near 
the surface. Grasses grow fairly well on this site but are 
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somewhat restricted by the sandstone. Areas of this site 
are closely intermingled with those of the Red Clay Prairie 
site. 

Decreaser plants that are abundant where this site is in 
excellent condition are little bluestem, big bluestem, in- 
diangrass, wildryes, tall dropseed, catclaw sensitivebrier, 
and perennial sunflowers, Increasers make up about 30 per- 
cent of the climax vegetation if the range is in excellent 
condition. Important increasers are sideoats grama, 
meadow dropseed, hairy grama, jointtail, heath aster, 
coralberry, and sumacs. 

On mismanaged range, invaders and increasers are 
abundant. They are annual bromes, three-awns, splitbeard 
bluestem, broomsedge bluestem, ragweeds, broomweed, 
persimmon, coralberry, sumacs, goldenrod, hairy grama, 
sideoats grama, and silver bluestem. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage is 3,000 pounds per acre 
in years of favorable moisture and 1,500 pounds per acre 
in years of unfavorable moisture. 


SANDY SAVANNAH RANGE SITE 

This range site consists of gently sloping to strongly 
sloping fine sandy loams. These soils support a mixture of 
tall grasses and woody plants. 

Where this site is im excellent condition, about 80 per- 
cent of the plant cover consists of decreasers, and the rest 
is increasers. Important decreasers are little bluestem, big 
bluestem, indiangrass, and switchgrass. Among the in- 
ereasers are purpletop, Scribner panicnum, goldenrods, 
asters, and perennial sunflowers. 

Heavy, prolonged grazing or fire and heavy grazing 
thin out the grasses and forbs and release space for in- 
vaders, particularly woody plants. Areas that have never 
been cultivated or that are in poor or fair condition appear 
to have a thick stand of post oak and blackjack oak. Nor- 
mally, however, there is also a thin stand of little bluestem, 
broomsedge, bluestem, annual three-awn, ragweeds, and 
croton, but only traces of other original decreasers. In 
formerly cultivated fields in poor or fair range condition, 
the forage plants are of low value. These plants include 
oldfield, three-awn, splitbeard bluestem, silver bluestem, 
and partridge-pea, but little bluestem, indiangrass, purple- 
top, and other decreasers are returning. 

Where this site is in excellent condition, the estimated 
annual yield of air-dry herbage, except for trees and brush, 
is 4,500 pounds per acre in years of favorable moisture 
and 2,500 pounds per acre in years of unfavorable moisture. 


SHALLOW SAVANNAH RANGE SITE 


This site consists of gently to strongly sloping, shallow 
soils that have low available water-holding capacity. Hori- 
zontal beds of sandstone are near the surface and limit the 
penetration of roots. Desivable forage plants are scarce, 
but woody plants grow in the cracks in the rocks and in 
deep pockets of soil. This site is closely intermingled with 
the Sandy Savannah range site. 

Post oak, blackjack oak, and some hickory grow in open 
stands where this site is in excellent condition. Trees make 
up about 25 percent of the plant composition, and grasses, 
legumes, and forbs make up 75 percent. The main grasses 
are little bluestem, sideoats grama, indiangvass, switch- 

rass, and big bluestem. When the condition of this site 
declines to poor, the grasses thin out and are replaced by 


oak sprouts and weeds. The site then appears to be wood- 
land consisting of post oak and blackjack oak sprouts. 

Where this range site is in excellent condition, the esti- 
mated annual yield of air-dry herbage, except for trees 
and brush, is 3,200 pounds per acre in years of favorable 
moisture and 1,400 pounds per acre in years of unfavorable 
moisture. 

SLICKSPOT RANGE SITE 

This range site consists of slickspots, sometimes called 
alkali spots, The site is closely intermingled with the 
Loamy Prairie and Claypan Prairie range sites. The 
vegetation on the Slickspot range site differs markedly 
from that on surrounding sites. 

The principal climax plants are tall dropseed, switch- 
grass, blue grama, and yellow neptunia. Inland saltgrass is 
a& common increaser grass, and western ragweed is the 
main increaser forb. 

Where this site is in excellent condition, the estimated - 
annual yield of air-dry herbage is 1,800 pounds per acre in 
years of favorable moisture and 800 pounds per acre in 
years of unfavorable moisture. 


SUBIRRIGATED RANGE SITE 


Pulaski soils, wet, are the only soils in this range site. 
These soils occur on bottom lands and are frequently 
flooded. Growth of grasses is increased by the high water 
table but is reduced when streams overflow and deposit 
fresh material. Also, growth of grasses is reduced when 
willow, cottonwood, and other woody plants invade. 

The more important forage plants are switchgrass, 
American bulrush, indiangrass, and common reedgrass. 

When this site is in excellent condition, the estimated 
annual yield of air-dry herbage is 1,800 pounds per acre in 
years of favorable moisture and 6,000 pounds per acre in” 
years of unfavorable moisture. 


Management of Soils for Windbreaks 
and Post Lots °* 


The rapid settlement growth of Oklahoma City has 
nearly eliminated trees of value that may have grown on 
the bottom lands of the North Canadian River and its main 
tributaries. Some willow and cottonwood grow on bottom 
lands, and some tamarisk grows on the sand bars. These 
trees are mostly on Crevasse soils. A few Osage-orange 
grow on the finer textured soils on bottom lands. Also 
growing along and near the North Canadian River are 
elm, hackberry, walnut, sycamore, and several of the bot- 
tom-lJand oaks. A few remnants of hardwood stands remain 
along the river near the eastern edge of the county. 

A low serubby growth consisting of post oak, blackjack 
oak, and a few hickory trees occur on the sandy and loamy 
uplands on the Darnell, Stephenville, Noble, Dougherty, 
Konawa soils, and other soils. On these soils, redcedar 
grows singly and in a few small groves. 

Some of the industries that use wood are in and around 
Oklahoma City, but almost all of the wood is supplied 
from outside of the county. Some firewood is cut within the 
county, but most of it is shipped from counties nearby. 
Cutting and hauling this wood are fairly profitable, but 
most of the firewood is being clepleted as the timber stands 


*By Crarves PL Burke, woodland conservationist, Soil Con- 
servation Service. 
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are clear cut for nonfarm development or for clearing 
farmland. 


Windbreaks and post lots 


The most useful trees and shrubs in Oklahoma County 
are those planted in windbreaks. Windbreaks are needed 
because trees are not plentiful, the wind is sometimes 
strong, and the temperature may be extreme. Trees are 
also planted in post lots. 

The three kinds of windbreaks used in the county are 
farmstead windbreaks, field windbreaks, and windbreaks 
used to protect areas of expansion near Oklahoma City. 

Farmstead windbreaks protect buildings, feedlots, drive- 
ways, and other areas around the farmstead. They also 
contribute to human comfort, reduce heating bills, save 
livestock feed, and control drifting snow. Farmstead wind- 
breaks are much more numerous in the county than field 
windbreaks. Field windbreaks are those in which trees are 
planted to protect cultivated fields from soil blowing. 

Windbreaks are planted to protect areas of expansion 
near Oklahoma City where this expansion is planned or 
seems probable. The purpose of these windbreaks is to 
protect farm subdivisions, as well as streets, water and 
sewage lines, and other facilities. Unless the location of 
these facilities is known, the windbreaks can be a liability 
ifthey are not correctly located. 

Osage-orange and eastern redcedar are the only trees 
native to the county that make durable posts. Because these 
trees are scarce in the county, they or other trees must, be 
planted in post lots. The matn trees suitable for this pur- 
pose are black locust, catalpa, and Osage-orange. Black 
locust. grows well on many kinds of soils, but the soils 
suited to catalpa are few. Osage-orange grows best: on the 
finer textured soils of the bottom lands. All of these trees 
grow well if they are planted on suitable soils, are clear 
cut at 8- to 10-year intervals, and their sprouts ave man- 
aged so as to promote sustained yields. Protection from 
fire and elimination of grazing are essential. Generally, 
trees suitable for post lots are not suitable for windbreaks. 
Also, the effectiveness of a windbreak is reduced if any of 
its trees are cut for posts. 

Assistance in planning windbreaks and plantings in post 
lots can be obtained from the Soil and Water Conservation 
District, the county extension director, the State Forestry 
Division, and the Shi Conservation Service. 


Descriptions of woodland suitability groups 


The soils in Oklahoma County have been placed in 
woodland suitability groups according to their character- 
istics that affect the growth of trees. All the soils in a 
group have about the same capacity for supporting trees, 
The soils in a, group can. be determined by referring to the 
“Guide to Mapping Units” at the back of this survey. 
These groups are described in the following paragraphs. 
The mention of soil series in the descriptions of a group 
does not mean that all the soils in the series are in that 
group. 

WOODLAND SUITABILITY GROUP 1 

This woodland suitability group consists of deep, nearly 
level to gently sloping soils on bottom lands and uplands. 
These soils ave well drained, have high to moderate capac- 
ity for storing moisture, and have slow to moderate runoff. 
They are in the Canadian, Dale, Crevasse, Konawa, Port, 
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Pulaski, Stephenville, and Teller series. They make up 
about 14 percent of the farmland in the county, 

The soils of this group are good to excellent for growing 
trees in field and farmstead windbreaks and post lots. 

Tall trees suitable for windbreaks are Siberian elm, cot- 
tonwood, and sycamore, Elm grows best in the loams, clay 
loams, silt loams, and fine sandy loams and may reach a 
height of 60 to 70 feet in 20 years. Cottonwood and syca- 
more are more suited to coarser textured soils, Cottonwood 
grows to a height of 85 to 90 feet in 20 years, but sycamore 
seldom grows higher than 75 feet in that period. 

Russian mulberry can be usec as a tree of intermediate 
height. It makes an excellent shrub if it is spaced 4 to 5 feet 
in.rows and is top pruned. 

Evergreens suitable for farmstead windbreaks are Aus- 
trian pine, ponderosa pine, eastern redcedar, and some 
strains of the seedling (nongrafted) form of Chinese ar- 
borvitae. They can be used cither as the tall trees or as the 
lower trees in front of tall trees, Austrian pine and pon- 
derosa pine, however, seldom grow to a height of more than 
20 to 30 feet in 20 years, but redcedar and arborvitae may 
grow 5 feet taller in that period. 

Black locust, catalpa, and Osage-orange grow at least 
fairly well on the soils of this group. Osage-orange is best 
suited to the clay loams, and catalpa should be grown only 
on the loams and fine sandy loams. Black locust is fairly 
well suited to all of the soils. 


WOODLAND SUITABILITY GROUP 2 


This woodland suitability group consists of deep, nearly 
level to moderately steep, medium-textured and coarse- 
textured soils on bottom lands and uplands. These soils are 
well drained and have rapid to slow permeability. They 
belong to the Bethany, Chickasha, Crevasse, Doughtery, 
Grant, Noble, Norge, Pulaski, Stephenville, Teller, Van- 
oss, and Zaneis series. Also in this group are Breaks-Al- 
hivial land complex, Norge-Slickspots complex, and 
Broken. alluvial land. The soils of this group make up 
about 46 percent of the farmland of the county. 

These soils are fair for field windbreaks and fair to good 
for farmstead windbreaks, Only the Crevasse and Noble 
soils and Broken alluvial land are suitable for post lots. 

The soils of this group do not have so favorable mois- 
ture content in the subsoil as do the soils in group 1. Suit- 
able as tall trees in windbreaks ave Siberian elm, cotton- 
wood, and sycamore. These trees grow best on bottom lands 
or on the loamy fine sands of uplands. Adapted ever- 
greens include Austrian pine, ponderosa pine, eastern red- 
cedar, and some strains of the seedling (nongrafted) form 
of Chinese arborvitae, but redcedar and arborvitae survive 
better and grow more vigorously than the others. All of 
the trees make 10 to 15 percent less growth in 20 years than 
they do on the soils of gronp 1. Black locust is superior 
to other species grown for posts on these soils. 


WOODLAND SUITABILITY GROUP 3 

This woodland suitability group consists of deep, mod- 
erately deep, and shallow soils that are gently sloping to 
strongly sloping. These soils are moderately coarse tex- 
tured to moderately fine textured. Some of the soils are 
eroded. In the group are Darnell, Nash, Norge, Renfrow, 
and Stephenville soils and Renfrow-Slickspots and 
Vernon-Zaneis complexes. These soils make up about 20 
percent of the farmland in the county. 
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The soils in this group are generally unsuitable for 
field windbreaks or post lots. They are suitable for farm- 
stead windbreaks where tall trees are not needed and where 
the trees can be watered in droughty periods with the water 
supplying the farm.. 

Trees suitable for farmstead windbreaks on the soils of 
this group ave Siberian elm, Russian mulberry, eastern 
redcedar, and some strains of Chinese arborvitae. These 
trees grow much slower on the soils of this group than they 
do on those of groups 1 and 2. Also, more cultivation and 
more watering are needed. 


WOODLAND SUITABILITY GROUP 4 


The soils in this woodland suitability group range from 
shallow to deep and from nearly level to moderately steep. 
They are noneroded or severely eroded. These soils make up 
about 20 percent of the farmland in the county. In this 
group are Lela and Miller soils, Darnell-Stephenville, 
Miller-Slickspots, and Vernon-Lucien complexes, and 
Eroded clayey land and Eroded loamy land. 

These soils are not suitable for tree plantings in wind- 
breaks or post lots. The survival and growth of trees are 
limited by many adverse characteristics, mainly salinity, 
erosion, and shallowness. 


Wildlife and Fish * 


The main areas of wildlife habitat in Oklahoma County 
are the prairies, the timbered uplands, and the timbered 
bottom lands. The prairies are in the western one-third of 
the county, and the timbered uplands are in the eastern 
two-thirds. The timbered bottom lands occur as narrow 
bands on both sides of the North Canadian River and 
Deep Fork. They are also along other large streams and 
along some drainageways. 

Important kinds of wildlife in the county are bob- 
white quail, mourning dove, fox squirrel, deer, cottontail 
and jack rabbit, mink, opossum, skunk, muskrat, and 
beaver. Small flocks of Rio Grande wild turkey have been 
released in the county and appear to be successfully estab- 
lished. Predatory animals include coyote, bobcat, red fox, 
and gray fox. Predatory birds are mostly many kinds of 
hawks and owls. They are protected by Jaw because they 
help to control harmful rodents, The large lakes in the 
county attract waterfowl during the migration season. 
Many kinds of songbirds live in the county during all 
seasons. They are protected because of their esthetic value 
and because they help control some of the harmful insects. 

Where habitat is adequate and reproduction of wildlife 
is normal, most kinds of game can be hunted each year and 
still maintain their numbers. Bobwhite quail is the most 
popular game bird, Mourning dove is hunted in stubble 
fields, in weed fields, and around ponds, but the number 
of dove taken is limited. These birds migrate locally 
because the weather is warm during the hunting season. 
Squirrel hunting is popular in the more heavily wooded 
areas, Coyote are hunted for sport, but only a few pelts are 
sold. A few opossum, skunk, muskrat, and mink are 
trapped for their pelts. Mink is the most valuable fur- 
bearer in the county. Hunting waterfowl is important 
around Lake Hefner and around some of the farm ponds 
that contain food plants. 


4By Jerome ¥. Syxora, biologist, Soil Conservation Service. 


Fish in the larger streams include black and white bass, 
channel, bullhead, and flathead catfish, crappie, carp, 
buffalo, and species of small sunfish and of minnows. 
Also, fish have been stocked in many farm ponds and in 
lakes that have been built for watering livestock and 
for recreation (fig. 12). A moderate to large amount of 
bass and channel catfish can be produced where drainage 
is from a well-vegetated watershed, water is fertile, and 
a reasonably stable water level is maintained. Most fishing 
in the county is in Hefner, Overholser, and Haiwassee 
Lakes and in farm ponds. Bass, bluegill, and channel cat- 
fish for stocking suitable ponds are available from Federal 
and State fish hatcheries. 

A convenient way to discuss different kinds of wildlife 
habitat in the county is by soil associations. The soil 
associations in this county are described in the section 
“General Soil Map.” 

The Darnell-Stephenville association (1) makes up 
about 45 percent of the farmland in the county. Because 
of the strong slopes and low fertility, only about 80 per- 
cent of the acreage is cultivated. Much of the area is cov- 
ered with dense stands consisting of post oak, blackjack 
oak, and oak and hickory. Many areas that were formerly 
cultivated have reverted naturally to grasses or have 
been reseeded or sodded. Other areas have been invaded 
by trees and shrubby vegetation. 

The varied plant cover of soil association 1 provides a 
good habitat for bobwhite quail, deer, furbearers, and 
other wildlife. Many areas can be easily managed so as 
to increase the number of wildlife. Some of the practices 
needed are selective clearing of brush, seeding of plants 
for wildlife food, and disturbing the soils so as to in- 
crease weeds. The closely intermingled Vernon and Lucien 
soils are not suitable for planting trees and shrubs, but 
they can be improved as wildlife habitat if they are disked 
or otherwise disturbed. Grazing of livestock needs to be 
controlled in this association so that enough cover is left 
for birds that nest on the ground. 

The Renfrow-Vernon-Bethany association (2) makes 
up about 24 percent of the farmland in the county. Be- 
cause most of this acreage is cultivated, only a few areas 
of food and cover are available for wildlife. Wheat is the 
main crop, and its stubble provides food for mourning 
doves during a short period in summer. Migrating geese 
feed on fall-planted wheat. Deer and bobwhite quail feed 
on the wheat that is adjacent to their cover, which is 
generally along streams and drainageways. Trees and 
shrubs can be planted to create wildlife habitat, or to 
supplement that existing, if the more permeable soils in 
this association are selected. These plantings must be 
cultivated and protected until they are established. 

The Dale-Canadian-Port association (8) makes up 
about 16 percent of the farmland in the county. Intensive 
cultivation of the deep, fertile soils on benches has elimi- 
nated much of the desirable wildlife habitat, though some 
remain in parts of the flood plains that are not desirable 
for cultivation. The soils of this association are well 
adapted to many kinds of plantings for wildlife. Because 
these soils are deep and fertile and are subirrigated in 
places, plants grow rapidly and produce seed early. 

The Dougherty-Norge-Teller association (4) makes up 
about 9 percent of the farmland in the county. About half 
of the acreage is cultivated, and the rest is in native grass, 
is pastured, is idle, or is in many kinds of woody plants. 
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‘This diversified use of the soils provides food and cover 
for many kinds of wildlife. Also, the natural habitat can 
easily be improved so as to increase wildlife. Among the 
practices needed are plantings for food, disturbing the 
soil so as to increase weeds, and selective clearing m the 
clensely wooded areas. 

The Zaneis-Chickasha association (5) makes up about 
6 percent of the farmland in the county, most of which is 
cultivated. Winter wheat and grain sorghum are the main 
crops. Plantings for wildlife can be made on the soils of 
this association. If woody plants are to be established, 
however, cultivation, additions of fertilizer, and protection 
from fire and livestock are required. 

In association 3, ponds of the pit type (fig. 18) can be 
constructed in the Pulaski and Crevasse soils because these 
soils have a high water table that will maintain a constant 
level of water. In associations 1 and 4, however, the water 
level of ponds in the more permeable or excessively drained 
soils is not constant enough for fish production. Produc- 
tion of fish in association 2 is small because the soils are 
highly dispersed and the waters are turbid. Channel cat- 
fish and bullhead tolerate turbid waters, but their -pro- 
duction is limited. 


. 


Figure 12.—This small lake on Norge soils provides water for livestock and excellent fishing and other recreation. 


Use of Soils in Engineering ° 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, building foundations, water 
storage facilities, erosion control structures, drainage sys- 
tems, and sewage disposal systems, The properties most 
important to the engineer are permeability to water, shear 
strength, compaction characteristics, soil drainage, shrink- 
swell characteristics, grain size, plasticity, and reaction. 
Also important are topography, depth to water table, and 
depth to bedrock. 

Information in the survey can be used to— 


1. Make soil and land use studies that will aid in 
selecting and developing sites for industries, busi- 
nesses, residences, and recreational areas. 

2, Make preliminary estimates of the engineering 
properties of soils in the planning of agricultural 
drainage systems, farm ponds, irrigation systems, 
and diversion terraces. 


'By Perer A, RASMUSSEN, agricultural engineer, and WILLramM 
BH. Harpesry, civil engineer, Soil Conservation Service. 
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Figure 13.—A pit reservoir used to water livesteck and produce fish. The soil is Pulaski fine sandy loam. 
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Make preliminary evaluations of soil and ground 
conditions that will aid in selecting locations for 
highways, airports, pipelines, and cables and in 
planning detailed investigations at the selected 
locations. 

4. Loeate probable sources of gravel and other con- 
struction materials. 

5. Correlate performance of engineering structures 
with soil mapping units and thus develop intfor- 
mation that will be useful in designing and main- 
taining the structures. 

6. Determine the suitability of soil mapping units for 
cross-country movement of vehicles and construc- 
tion equipment. 

. Supplement the information obtained from other 
published maps and from reports and aerial photo- 
graphs for the purpose of making maps and re- 
ports that can. be used readily by engineers. 

8. Develop other preliminary estimates for construc- 

tion. purposes. 


With the use of the soil map for identification, the 
engineering interpretations in this subsection can be use- 
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ful for many purposes, It should be emphasized that they 
may not eliminate the need for sampling and testing at the 
site of specific engineering works involving heavy loads or 
where the excavations are deeper than the depths of layers 
here reported. Even in these situations, the soil map is 
useful for planning more detailed field investigations and 
for suggesting the kinds of problems that may be expected. 

Mauch of the information in this subsection is given in 
tables 3, 4, and 5. In table 3 properties of the soils that are 
important to engineering are estimated. Table 4 indicates 
the suitability of the soils for various engineering uses. 
Table 5 contains test data for soils of eight series in the 
county. 

In addition to this subsection, “Descriptions of the 
Soils,” “Formation and Classification of Soils,” and other 
sections of the survey are useful to engineers. Some of the 
terms used by the soil scientists may be unfamiliar to engi- 
neers, and some terms have a special meaning in soil 
science, These terms, as well as other terms used in this 
soil survey, are defined in the Glossary, and some of them. 
are explained in detail in the “Soil Survey Mannal” (6) % 


°Ttalie numbers in parentheses refer to Literature Cited, p. 551. 
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Engineering classification systems 


Two systems of classifying soils are in general use among 
engineers. One is ‘the system approved by the American 
Association of State Highway Officials (AASHO) (7), 
and the other is the Unified system adopted by the Corps of 
Engineers, U.S. Army (8). Both systems are used in this 
survey and are explained in the following paragraphs. The 
explanations are taken largely from the “PCA Soil 
Primer” (3). 

AASHO classification system.—Most highway engineers 
classify soils according to the AASHO system. In this 
system, soils are placed in seven principal groups. The 
groups range from A-1, consisting of gravelly soils of 
high-bearing capacity, to A-7, consisting of clay soils that 
have low strength when wet. Within each group, the rela- 
tive engineering value of the soil material is indicated by 
a group index number. Group index numbers range from 
0 for the best material to 20 for the poorest. For the soils 
tested, the group index numbers are shown in table 5 in 
parentheses following the soil group symbol. The esti- 
mated AASHO classification of the soils in the county, 
without group index numbers, is given in table 3. 

Unified classification system.—ln the Unified classifica- 
tion system, the soils are grouped on the basis of their tex- 
ture and plasticity and their performance as material for 
engineering structures. Soil material is divided into 15 
classes. Hight classes (GW, GP, GM, GC, SW, SP, SM, 
and SC) are for coarse-grained material; six classes (MI, 
CL, OL, MH, CH, and OFL) ave for fine-grained material ; 
and one class (Pt) is for highly organic material. The clean 
sands are identified by the symbols SW and SP; sands 
mixed with fines of silt and clay are identified by the sym- 
bols SM and SC; silts and clays that have a low liquid 
limit are identified by the symbols ML and CL; and silts 
and clays that have a high liquid limit are identified by 
the symbols MH and CH. The tested soils are classified 
according to the Unified system in table 5, and the classi- 
fication for the soils that were not tested is estimated in 
table 3. 


Estimated engineering properties of soils 


Table 8 provides estimates of some properties of soils 
that affect engineering. The estimates are for a modal pro- 
file or for a profile typical of the soil series or soil type. 
For the soils in the county that were tested, estimates in 
table 3 are based on the test data listed in table 5. For the 
other soils, estimates are based on test data obtained from 
similar soils in this county and in other counties, and on 
past experience in engineering. Since the estimates are for 
typical profiles, variations from the estimates may be con- 
siderable. Following are explanations of the columns in 
table 3. 

Hydrologic soil groups are groups of soils having similar 
rates of infiltration, when wetted, and similar rates of 
water transmission within the soil. Four such groups cur- 
rently are recognized. 

Soils in group A have a high infiltration rate, even when 
thoroughly wetted. They have a high rate of water trans- 
mission and low runoff potential. The soils of this group 
are deep, are well drained or excessively drained, and con- 
sist chiefly of sand, gravel, or both. 


Soils in group B have a moderate infiltration rate when 
thoroughly wetted. Their rate of water transmission and 
their runoff potential are moderate. These soils are moder- 
ately deep or deep and moderately well drained or well 
drained, and are of fine texture to moderately coarse 
texture. 

Soils of group C have a slow infiltration rate when thor- 
oughly wetted. Their rate of water transmission is slow, 
and their potential runoff is high. These soils have a Jayer 
that impedes the cownward movement of water, or they 
are moderately fine or fine textured and have a slow 
infiltration rate. 

Soils of group D havea slow infiltration rate when thor- 
oughly wetted. Their rate of water transmission is very 
slow, and runoff potential is very high. In this group are 
(1) clay soils with high shrink-swell potential; (2) soils 
with a permanent high water table; (3) soils with a clay- 
par or clay layer at or near the surface; and (4) soils 
shallow over nearly impervious material. 

Permeability relates to movement of water downward 
through undisturbed soils. The estimates in table 8 are for 
the soil as it occurs in place and are based on soil structure 
and porosity. Plowpans, surface crusts, and mechanically 
created restrictions on permeability are not considered in 
estimating permeability. Ratings are given for permeabil- 
ity in table 3 only for the least permeable layer. These rat- 
ings are expressed in inches per hour and are defined in 
the Glossary. 

Available water capacity, in inches per inch of soil 
depth, is the approximate amount of capillary water in 
the soil when it is wet to field capacity. When the soil is at 
the wilting point of common. plants, this amount of water 
will wet the soil to a depth of 1 inch without deeper 
percolation. 

Reaction is expressed in terms of pH values. A pFI of 
4.5 to 5.0 indicates very strong acidity, and a pH of 9.1 or 
higher indicates very strong alkalinity. 

Shrink-swell potential refers to the change in volume of 
a soil that results from a change in moisture content. Esti- 
mates ‘are based on tests for volume change or on observa- 
tion of other physical properties of the soil. For example, 
Miller soils have a clay profile and very high shrink-swell 
potential because they are very sticky when wet, and they 
shrink and crack a great deal when they dry. In contrast, 
the profile of Dougherty soils has low shrink-swell poten- 
tial because they are nonplastic. 


Engineering interpretations of soils 


In table 4 the soils of Oklahoma County are rated ac- 
cording to their suitability as a source of topsoil, select 
material, and read fill. Also, pointed out are those features 
affecting suitability as sites for highways, farm ponds, 
drainage and irrigation systems, terraces and diversions, 
and waterways. The information in table 4 is based on the 
estimated engineering properties in table 3, the actual test 
data in table 5, and field experience with the soils. 

The soils are not rated as a source of sand and gravel 
in table 4, but Crevasse soils are a source of sand for con- 
crete and the Teller soils are a source of gravel for concrete. 
These gravel beds are generally at a depth of 4 to 10 feet 
and crop out at the surface in only a few places. 
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SOIL SURVEY 


TABLE 3.—lngineering 


Classification 


Depth 
Soil series and map symbol! Hydrologie from 
soil group surface 
USDA texture 
Inchea 
Bethany (Bea) sce.ce hs atti eed tie oe eke Cc Silt loam__...---------- 
6-14 | Silt loam_____-.----_--- 
14-64 | Clay_..--------------- 
Catiadian. (Ca, Cd B) 22. 2222 ane ee sees eee bees eee B 0-60 | Fine sandy loam. __-~--- 
(For properties of the Dale soils in mapping unit CdB, 
refer to the Dale series.) 
Chickasha (ChB) 222. a2. ssecsesdvesceecewedetee dee reeds B O88) | ONM a2 2 oee. Suess 
8-26 | Clay loam_.------------ 
26-42 | Sandy clay loam__-_-~--- 
42-60 | Sandy loam_..--------- 
Crevasse (Cr). =. eos eee epee c oe eee ceed A 0-18 | Loamy fine sand._.-.--- 
18-34 | Fine sand__..-..--.---- 
Crevasse: (Cv ve So eo Sete teak bie eee toe dee A 0-10 | (@)____-..------------- 
10-30 | Fine sand 
Dale(D)essiceeneses + oeedeeee ces sesese ceeeeeeseaiees Cc 0-24 | Silty clay loam.....----- 
24-48 | Loam___--------------- 
Darnell. (OsE,. DiE3) esceccssccecscemeseteeeeteeeeseeees< Cc 0-12 | Fine sandy loam________ 
(For properties of the Stephenville soils in mapping unit 12-18 | Sandstone ------------. 
DtE3, refer to the Stephenville series.) 

Dotigherty (DUC) 22.204. coo ecb comes as eee ee eeeed B 0-22 | Loamy fine sand_._.---- 
22-50 | Sandy clay loam_ ~~ --.-- 
50-55 | Coarse sandy loam. - ---- 
Eroded clayey land (Es) .-----.-------------------------- D O=40-| "Claycssas2eceedecceguee 
Eroded loamy: land (Ets .0e 20-2 ee eee eee eee eee Cc 0-40 | Clay loam__------------ 
Grint. (GB) sees eee teen set Sete sesdeee B 0-10 | Silt loam_----------- 
10-30 | Silt loam_--.-22-------- 
30-42 | Silt loam__-_.---------- 
42 | Soft sandstone_--__----- 
Konawa (K0B) oss 22.2csc osnssesteoseulee gees recesses B 0-14 | Loamy fine sand__-.---- 
14-52 | Sandy clay loam._._-_-- 
52-60 | Coarse sandy loam_--____ 
Lela (G6) 22 seawiece me seeieeeee dow cedeeue ced eses steeds D 0-60 | Claysetusectooeewtoeces 

WUClen a2secsGee ese he de dew ee pur beeess ee bah ace Cc 0-15 | Fine sandy loam and 

loam. 
15 | Sandstone. 

Miller( Mc, MS).<<cctvosweuti esc seececelevec sss etebieen D 0-44 | Clay__----------------- 
Nash (Na@€2) cccns5s5c— siete owe coon ccdeseeeteeecses B 0230) Loativics acs ccc see ees 
30-40 | Soft sandstone_---.----- 
Noble: (NbC)is. -225 core ecece ss codec ees cote eden eee B 0-42 | Fine sandy loam_.------ 
Norge (NoB, NoC, NoC2, NsB)-._------------------------ Cc 0-12: |. Letina 2.222.023. oh 
12-50 | Clay loam_...-.-------- 


See footnotes at end of table. 


Unified 


ML, CL 
ML, CL 


CL, 


CH 


8M, ML 


ML, CL 


CL 
SC, 
8c; 
SM 


CL 
CL 


SM-SP 


2 


SM-SP 


CL 


ML, CL 


SM, 


CL 


MIL 


MH, CH 
ML, CL 


CH, 


MIL 


ML, CL 


SM, 


ML 


ML, CL 
ML, CL 


properties of soils 
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Classification— Pereentage passing sieve— 
Continued 
AASHO No. 4 No. 10 No. 200 
(4.7 mm.) (2.0 mm.) | (0.074 mm.) 
A-4 100 100 75-96 
A-6 100 100 85-96 
A-6, A-7 100 100 90-98 
A-2, A-4 100 100 30-60 
A-4 100 100 55-85 
A-4, A-6 100 100 75-95 
A-6 100 100 40-60 
A-4 100 100 36-60 
A-2 100 100 20-35 
A-3 100 100 5-10 
(?) @) ?) @) 

A-3 100 100 5-10 
A-6 100 1U0 75-95 
A-4 100 100 55-85 
A-2, A-4 100 100 30-60 
A-2 100 100 20-35 
A-4 100 100 40-60 
A-2, A-4 100 100 80-45 
A-7 100 100 90-98 
A-4, A-6 100 100 60-95 
A-4 100 100 75-90 
A-4, A-6 100 100 75-90 
A-4 100 100 75-90 
A-2 100 100 20-35 
A-4 100 100 40-60 
A-2, A-4 100 100 30-45 
A-7 100 100 90-100 
A-4 1co 100 55-85 
A-7 100 100 90-98 
A-4 100 100 55-85 
A-2, A-4 100 100 30-60 
A-4 100 100 55-85 
A-6, A-7 100 100 85-95 


Permeability 


Inches per hour 
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Available 
water Reaction Shrink-swell 
capacity potential 
Inches per inch pH value 
af soil 
0. 14 6. 1-6. 5 | Low. 
17 6. 1-6. 5 | Low to moderate. 
17 6. 6-8. 4 | Moderate. 
12 6. 1-8, 4 | Low. 
.14 5. 6-6. 0 | Low. 
14 5. 6-6. 0 | Moderate. 
.14 6. 1-6. 5 | Low to moderate. 
12 6. 1-6. 5 | Low. 
. 07 7. 4-8. 4 | Low. 
. 05 7, 4-8. 4 | Low. 
@) (’) @) 
- 05 7. 4-8. 4 | Low. 
‘17 6. 1-7. 3 | Moderate. 
.14 6. 6-7. 3 | Low. 
12 5. 6-6. 0 | Low. 
ceeeeeeseceanee 6. 1-6. 5 | Low. 
. O7 6. 1-7. 3 | Low. 
14 5, 1-5. 5 | Low. 
12 5. 6-6.0 | Low. 
17 6. 6-7.8 | High. 
17 5. 6-7. 3 | Moderate. 
14 6. 6-7. 3 | Low. 
.14 6. 1-7. 3 | Low to moderate, 
14 6. 1-6. 5 | Low. 
Less eccdshud boeposerse geec Low. 
.07 6. 1-7.3 | Low. 
14 5. 6-6. 0 | Low. 
12 5. 6-6.0 | Low. 
Pa 6. 1-8.4 | Very high. 
.14 5. 6-6.5 | Low. 
17 7.4-8.4 | Very high. 
14 6. 1-7.3 | Low. 
Lieeiweed see eee eceeonse Low. 
.12 6. 1-6.5 | Low. 
.14 6. 1-6.5 | Low. 
7 6.6-7.8 | Moderate. 
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TABLE 3.—Lngineering 
Classification 
Depth 
Soil series and map symbol ! Hydrologic from 
soil group surface 
USDA texture Unified 
| 
Inches 
Port: / 
GhGRni (RO) pec oo eee ere es ot B 0=30) | TOA Meson ese als ML, CL 
30-54 | Clay loam.__----------- MEL, Cl 
Olay loin PO. s2ieseeecksas esti ee ee ee C 0-40 | Clay loam____---------- ML, CL 
Pylaslet (Ps, PW)igwen fens See dae cence cees B 0-35 } Fine sandy loam___--__- SM, ML 
35-42 | Loamy fine sand._------ SM 
Renfrow (RIB; RsB2)-.. 242 2eces2c.e.sedsesote ce eens one D 0-10 | Clay lonm_..--.-.------ CL 
10-44 Clay SHU ete meee Ch, ML 
44-54 | Shale and clay_--------- CL 
Stephenville (StB, StC, StC2)__._.-_---------------------- B 0-14 | Fine sandy loam___-_-_- SM _ 
14-40 | Sandy clay loam._._-.-- SM, SC 
40-44 | Soft sandstone. ._.--_-.-|.--------------- 
‘Tellers CT tO}. ViG) softest le et B 0-8 Fine sandy loam _____--- SM 
8-14 | Clay loam_..--- ------- SC, CL 
14-48 | Clay loam____---------- CL 
Vanoss: (ViatA) nese eet ec eee ieee Ue eee setae B 0-16 | Silt lonm..------.------ ML 
16-50 | Silty clay loam___..----- ML, CL 
Vernon (WilES V2G)ese22 oes. pote dae aos eee ee See sosce D 0-6 Clay loam. 2-2. -------- CL, ML 
(For properties of the Lucien soil in mapping unit VIE 6-15 | Clay___---------------- MI, CH 
and of the Zaneis soil in mapping unit VzC, refer to 15 | Shale beds. 
their respective series.) 
Zaneis loan (ZaBy.ZaG) <2 cae eoe Seco desdecasedsiesescs Cc 0-9 OMe s Jenks ose thos ML, Ch 
9-24 | Clay loam  ----------_- CL 
24-48 | Clay loum__._-----_---- CL 
48 | Soft sandstone. _...--_.-}---------------- 
1 Because they vary, properties were not cstimated for Breaks-Alluvial land complex (Bk), Broken alluvial land (Br), and slickspots 


(Ms, NsB) 


sB). . 
2 Variable. 


Topsoil is presumed fertile soil, or soil material ordinar- 
ily rich in organic matter, used to topdress roadbanks, 
lawns, and gardens. The suitability of a soil as a source of 
topsoil depends largely on texture and depth. Topsoil 
material should be of a texture that permits working into 
a good seedbed, yet is clayey enough to resist erosion on 
strong slopes. The depth of suitable material determines 
whether or not it is economical to use the soil for topsoil. 

The suitability rating for select material depends mainly 
on grain size and the content of silt and clay. Soils con- 
sisting mainly of sand are good material if a binder is 
added to increase cohesion. Clay soils, in contrast, are 
poor material because they compress under load but re- 
bound when unloaded. 


Road fill can be of almost any kind of soil material. 
Sandy clays and sandy clay loams are easy to place and 
to compact. Clays having high shrink-swell potential, 
however, require special compaction and close moisture 
control both during and after construction. Sands compact 
well but are difficult to confine in a fill. The ratings in table 
4. reflect the various limitations and advantage of different 
kinds of soil material. 


Enginecring test data 


Table 5 contains the test data for samples collected from 
selected soils and tested by the State Highway Depart- 
ment. The tests were made for the purpose of determining 
shrinkage, volume change, liquid limit, and plasticity 


index. A. mechanical analysis of each sample was made so 


properties of soils—Continued 
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Classification— Percentage passing sieve— 
Continued Available 
eae Permeability water Reaction Shrink-swell 
capacity potential 
AASHO No. 4 No. 10 No. 200 
(4.7 mm.) (2.0 mm.) | (0.074 mm.) 
Trehes ‘per inch pit value 
Inches per hour of soil 

A-4 100 100 55-85 0. 63-2. 00 14 6.1-6.5 | Low. 

A-4, A-6 100 100 T5909: deo oe occas 17 7.4-7.8 | Low to moderate. 
A-4, A-6 100 L00 75-95 0. 05-0. 20 17 7.4-7.8 | Low to moderate. 
A~-2, A-4 100 100 30-60 2. 00-6. 30 1 6. 1-6.5 | Low. 

A-2 100 100 16-88 |.o.0.2--.----- O07 6. 1-8.4 | Low. 

A-6 100 100 75-95 <0. 05 17 6. 1-6.5 | Moderate. 

A-7 100 100 90-98 |__---.-------- 17 6.6-7.8 | High. 

A-7 100 100 90208) leceeed cde sepredel piece ae emed 7.4-8.4 | High. 

A-2, A-4 100 100 20-40 0. 63-2. 00 12 5.6-7.3 | Low. 

A-4 100 100 36-50) |____-_-2 ee .14 5.6-6.0 | Low. 
ee eee eee ee eee ed al| ae eee ea ee eee cies ape eer ee eee aa eu 5. 6-6. 0 | Low. 

A-2, A-4 100 100 | 80-50) |-------------- 12 6. 1-6. 5 | Low. 

A-4, A-6 100 100 40-60 0. 63-2. 00 14 6. 1-6. 5 | Low to moclerate. 
A-6 100 100 | 10-99". ||peea2SenSousec lt 6. 1-6. 5 | Modlerate. 

A-4 100 100 75-90 0. 06-0. 20 | 14 6. 1-6. 5 | Low. 

A-4, A-6 100 100 85-95 |__----------- 17 6. 6-7. 3 | Moderate. 

A-6, A-7 100 100 TO-O8: Ja deetdacee sees 17 7.4-8.4 | Moderate. 

A-7 100 100 90-99 <0. 06 , V7 7.4-8.4 | High. 

A-4 100 100 MONOD lets let AL Se 14 5. 6-6. 0 | Low. 

A-6 100 100 75-95 0. 06-0, 20 17 5. 6-6. 5 | Modclerate. 

A-6, A-7 100 100 75-95 |_------------- 17 6. 1-6. 5 | Moderate to high. 
1d caer ate cries S ood eee oo eee bee wos |e ceeon tome spol esd eoae a eee ae Bee ee Soe aie Low. 


that the percentage of the varions-sized particles could 
be determined. 

The columns headed “Shrinkage” list values for shrink- 
age limit and shrinkage ratio. As moisture is removed, the 
volume of a soil decreases, in direct proportion to the loss 
of moisture the shrinkage limit is reached. Beyond the 
shrinkage limit, more moisture may be removed, but the 
volume of the soil does not change. In general, the lower 
the number listed in table 5 for the shrinkage limit, the 
higher the content of clay. 

The shrinkage ratio is the volume change, expressed. as 
the percentage of the volume of dry soil material, divided 
by the loss of moisture caused by drying. This ratio is 
expressed numerically. ; 

The field moisture equivalent (FME) is the minimum 
moisture content at which a smooth soil surface will not 


absorb any more water in 30 seconds when the water is 
added in individual drops. It is the moisture content re- 
quired to fill all the pores in sands and to approach satura- 
tion in cohesive soils. The volume change from field 
moisture equivalent is the change in volume, expressed as a 
percentage of the dry volume, that takes place when the 
moisture content of the soil is reduced from the field 
moisture equivalent to the shrinkage limit. 

In mechanical analysis, the soil components are sorted 
by particle size. Sand and other granular material are 
retained on the No, 200 sieve, but silt and clay materials 
pass through it. Clay is the fraction that passes the No. 
200 sieve and is smaller than 0.002 millimeter in diameter. 
The material intermediate in size between that held on the 
No. 200 sieve and that having a diameter of 0,002 milli- 
meter is called silt. 
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SoTL SURVEY 


TABLE 4.—Engineering 


Soil series and map 
symbol ! 


Suitability as source of— 


Soil features affecting— 


Topsoil 


Bethany (BeA)_---------- 


Breaks-Alluvial land (Bk)-- 


Broken alluvial land (Br) .- 


Canadian (Ca)...---------- 


Canadian-Dale (CdB)_---- 


Chickasha (ChB)_-_-_---- 


Crevasse(Cr, Cv)..------- 


Dale (Dl)__.----_-------- 
Darnell-Stephenville (DsE, 
DtE3). 


Dougherty (DuC)_.._----- 


Eroded clayey Jand (Es) ~-- 


Eroded loamy land (Et)-_-- 


Grant (GrB)_-_.__-___---- 


Konawa (KoB)....------- 


Lela (Lc)----------. ---- 


See footnote at end of table 


Good to fair to a depth 
of 1% feet: Easily 
eroded on steep slopes. 


Poor: Limited quantity 
of material. 


Fair: Broken and on 
steep slopes; limited 
material. 


Poor: Easily eroded on 
steep slopes. 


Poor to good: Areas 
must be selected. 


God esc enero eee ees 
Poor: Too sandy..-.--- 
GO0d ssc ssecceceusecnde 
Poor: Limited quantity; 


easily eroded. 


Poor: Low fertility; 
easily eroded. 


Poor: Shallow, clayey 


material. 


Poor: Low fertility -.-- 


Fair: Easily eroded on 
steep slopes. 


Poor: Low fertility; 
easily eroded. 


Poor: Too clayey._..--- 


Select material 


Unsuitable...--.-------- 


Poor: Inaccessible and 


too clayey. 


Poor: Variable material 


Unsuitable to good: 
Areas must be selected. 


Poor: Elastic material. - 


Good to fair: Lacks 
binder in some places. 


Unsuitable: Too clayey. 


Good but limited in 
quantity. 


GOONS. .22 = ee adsked 
Unsuitable: Too 
clayey. 

Unsuitable: Clay loam 


areas are too plastic. 


Poor: Highly elastic. -_- 

Geode: ccs suesetuaseane 

Unsuitable: Highly 
plastic. 


Road fill 


Highway location 


Poor: Moderate 
shrink-swell poten- 
tial; unstable. 


Poor: Limited quan- 
tity of material; 
unstable. 


Poor: Low density; 
difficult to compact. 


Poor to good: Selec- 
tive borrow must be 
used. 


Good to fair._-_--.___- 


Good if confined and 
slopes are stabilized. 


Poor: Unstable.___-- 


Good but limited in 
depth to sandstone. 


Good if entire profile 
is used. 


Poor: High shrink- 
swell potential; un- 
stable. 


Poor: Unstable.._-.- 


Poor: Requires close 
control of moisture; 
unstable. 


Good if entire profile 
is used. 


it poor: Highly 
plastic; high volume 
change; unstable. 


Moderate shrink-swell 
potential; very slow 
internal drainage; 
unstable. 


Broken topography; 
unstable; highly 
plastic. 

Broken topography; un- 
stable when wet; 
frequently Hooded. 


Features favorable___—_.- 


Weak foundation in Dale 
soil. 


Features favorable__..._- 


Frequent flooding. -_.--- 


Nearly level slopes; weak 
foundation. 


Sandstone at a depth of 
1 to 4 feet. 


Erodible soils 


Some steep slopes; high- 
ly plastic; numerous 
gullies. 


Some steep slopes; ma- 
terial unstable when 
wet. 

Unstable slopes; —re- 
quires good drainage 
in foundation. 


Erodible soils..-..-.---- 


Highly plastie clay; poor 
drainage. 
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Soil features affecting— Continued 


Farm ponds 


Reservoir area 


Embankment 


Agricultural 
drainage 


Trrigation 


Terraces and 
diversions 


Waterways 


Features favorable... 


Good depth; possible 
seepage at abut- 
ment, 


Flooding; broken 
topography. 


High rate of potential 
seepage; nearly 
level topography. 

High rate of potential 
seepage; nearly 
level topography. 

Features favorable___ 


Sandy material; high 
water table. 


Features favorable 
for dug ponds. 


Sandstone at a depth 
of 1 to 4 feet; 
high rate of seep- 
age. 


High rate of seepage_ 


Depth to shale may 
be limited. 


Features favorable___ 


Features favorable___ 


High rate of seepage_ 


Features favorable 
for dug ponds. 


Susceptible to crack- 
ing when dry; low 
shear strength. 


Shallow soil in some 
places; cracks 
when dry. 

Flooding; broken 
topography. 


High rate of potential 
seepage; high 
erodibility. 


Features favorable... 


Features favorable___ 


High rate of seepage_ 


Features favorable___ 


High rate of potential 
seepage and 
limited amount of 
material. 


High erodibility... 


Unstable material; 
cracks when dry. 


Features favorable___ 


Features favorable.__ 


High erodibility_-_-- 


Low stability; sub- 
ject to severe 
cracking. 


Good drainage_-_---- 


Good to excessive 


drainage. 


Frequent flooding___- 


Good drainage_-__-__ 


Good drainage.-.-.- 


Good drainage_----- 


Frequent flooding_.-- 


Good drainage------ 
Good drainage to 
excessive. 


Good drainage... .-- 


Good drainage__--_- 


Good drainage_-_-_-- 


Good drainage_.____- 


Good drainage_...-- 


Somewhat poor 
drainage; very 
slow internal 
drainage. 


Slow rate of intake; 
slow permeability. 


Broken topography; 
nonarable land. 


Frequent flooding; 
broken to- 
pography. 


Features favorable.__ 


Variable rate of 
intake. 


Features favorable__. 


Frequent flooding; 
low water-holding 
capacity; high 
rate of intake. 


Features favorable__. 


Strong slopes; vari- 
able depths. 


Wind erosion; hum- 
mocky topog- 
raphy. 


Nonarable land; 
severely eroded. 


Severely eroded land_ 


Features favorable___ 


Undulating topog- 
raphy; wind 
erosion. 


Very slow rate of in- 
take; very slow 
permeability; sub- 
ject to severe 
cracking. 


Susceptible to pond- | 


ing in channels. 


Broken topography; 
nonarable land. 


Frequent flooding; 
broken to- 
pography. 


Nearly level to- 
pography. 


Nearly level to- 
ography. 


Features favorable--- 


Nonarable soils; 
frequent flooding. 


Nearly level to- 
pography. 


Shallow soils over 
sandstone. 


Hummocky topog- 
raphy; subject 
to wind erosion. 


Nonarable land; 
severely eroded. 


Nonarable land; 
severely eroded. 


Features favorable_-- 


Susceptible to wind 
erosion. 


Nearly level topog- 
raphy. 


Features favorable. 


Broken to- 


pography; non- 
arable land. 


Frequent flooding; 


broken to- 
pography. 


Nearly level to- 
pography. 


Nearly level to- 
pography. 


Features favorable. 


Nonarable soils; 
frequent flood- 
ing. 


Nearly level to- 
pography. 


Shallow, droughty 
soils. 


Soils subject to 
wind and gully 
erosion. 


Vegetation hard 
to establish ; 
little topsoil; 
numerous gul- 
lies. 


Severely eroded 
land. 


Features favorable, 


Susceptible to 
wind and gully 
erosion. 


Nearly level to- 
pography when 
dry. 
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SOIL SURVEY 


TaBup 4.—Lngineermng 


Soil series and map 


Suitability as source of-— 


Soil features affecting— 


symbol ! Topsoil Select material Road fill Highway location 
Miller (Mc) __.-_--_------ Poor: Too clayey_-------| Unsuitable: Highly Very poor: Tlighly Highly plastic clay; poor 
plastic. plastie; high volume drainage. 
change; unstable. 
Nash (NaC2)_.-- 2-8 Fair: Tasily eroded on Poor: Elastic. _..-.--_- Fair to good... _-_..__- Features favorable. _____- 
steep slopes. 
| 
Noble (NbC)_..----------- Poor: asily eroded__--| Good____...---_------- Cood___------------- Features favorable... - 
Norge (NoB, NoC, NoC€2)__| Fair to good: Some- Poor: Elastic, ..------ | Fair to poor: Un- Features favorable... 
what easily eroded on stable. 
steep slopes. 
Norge-Slickspots complex Fair to good: Easily Poor: HElastie...--.---- | Pair to poor: Un- Unstable foundation. __—- 
NsB) eroded on steep slopes. stable, 
Port: (Pe, Po)sia--22-2555 Good where texture is Fair or unsuitable: Fair to poor: Un- Unstable material; sub- 


Pulaski (Ps) 


Pulaski soils (Pw) 


Renfrow (RfB) 


Stephenville (StB, StC, 
StC2). 


Teller (TfB, TFC) 


Vanoss (VaA) 


Vernon-Lucien (V|E) 


Vernon-Zaneis (VzC) 


Zaneis (ZaB, ZaC) 


clay loam. 


‘Poor: Tasily eroded __ - 
Poor: High water table_ 
Poor: Suitable material 


is shallow. 


Poor: Easily eroded_-- - 


Poor to fair: Easily 
eroded. 
Fair to good: Tasily 


eroded on steep slopes. 
Poor: Limited quantity 
and eluyey. 


Poor: Limited quantity 
and too clayey. 


Good to fair: Easily 
eroded on steep slopes. 


Elastic; too clayey. 


COO0 Geese teew este eee 
Poor: High water table_ 
Unsuitable: Unstable 


and clayey. 


Good 


Fair: Generally limited 
quantity of suitable 
material. 


Poor: Too elastie..-___- 
Unsuitable: Too clayey_ 
Unsuitable: Mixed 


material, too clayey. 


Poor: Elastic. .-.----.- 


stable. 


stabilized. 


Poor: 
table. 


High 


Very poor: 
potential. 


Coodl if profi 
mixed. 


Poor: Unst: 


Very poor: 
outerops. 


Poor: 


Fair to poor: 
stable. 


Good to fair. 


Good if slopes are 


water 


Unstable; 


high shrink-swell 


le is 


ible 


Highly 


plastic clays; rock 


Unstable... -- 


Un- 


ject to occasional 
flooding. 


Frequent flooding...-.-. 


High water table_.------ 


High shrink-swell poten- 
tial; unstable. 


Features favorable _..--- 


Features favorable... --- 


Unstable foundation 


Moderately stecp slopes; 
highly plastic clays; 
rock outcrops. 


Unstable foundation; 
highly plastic. 


Unstable foundation 


1 Because the areas vary, interpretations were not made for Miller-Slickspots complex (Ms) and for Renfrow-Slickspots complex, 1 
to 3 percent slopes, eroded (RsB2). 
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Farm ponds 


Reservoir area 


Embankment 


Agricultural 
drainage 


Trrigation 


Terraces and 
diversions 


Waterways 


Features favorable 
for dug ponds. 


Sandstone at a 
depth of about 
2% feet. 


High rate of poten- 
tial seepage. 


Strata below 5 feet 
may leak. 


Strata may leak 
below a depth 
of 5 feet. 

Nearly level topog- 
raphy. 


High rate of poten- 
tial seepage. 


High water table_._- 


Features favorable.__ 


High rate of seep- 
age; rock at 4 
feet. 


Leakage below a 
depth of 4 feet. 


Features favorable___ 


Moderately steep 
slopes; variable 
rate of seepage. 


Sandstone or shale 
at a depth of 4 
tect or less. 


Sandstone at a 
depth of 4 feet. 


Low stability; sub- 
ject to severe 
cracking. 


Features favorable... 


High erodibility ; 
high rate of po- 
tential seepage. 


Features favorable___ 


Features favorable___ 


Features favorable___ 


High rate of scep- 
age; high erodi- 
bility. 

High rate of seepage 
in fill and founda- 
tion. 

Cracks when dry; 
low shear 
strength. 


Features favorable___ 


Features favorable___ 


Peatures favorable__. 


Limited amount of 
suitable material. 


Limited amount of 
suitable material. 


Features favorable._. 


Somewhat poor 
drainage; very 
slow internal 
drainage. 


Good drainage------ 


Good drainage-_---- 


Good drainage_____- 


Good drainage___-_.. 


Good drainage._..__ 


Good drainage but 


frequent flooding. 


High water tuble___- 


Very slow internal 


drainage. 


Good drainage_ ~~ _- 


Good drainage... 


Good drainage...... 


Excessive drainage... 


Very slow rate of in- 
take; very slow 
permeability. 


Features favorable, 
except on steep 
slopes. 


Strong slopes_______- 


Features favorable___ 


Slickspots are un- 
stable; other fea- 
tures favorable. 


Features favorable_.. 


Frequent flooding. ... 


High water table.__~ 


Very slow rate of 
intake; cracks 
when dry. 


Features favorable___ 


Features favorable.__ 


Features favorable__. 


Nonarable soils___..- 


Variable rate of 
intake. 


Features fuvorable__. 


Nearly level to de- 
pressional topog- 
raphy. 


Features favorabie___ 


Features favorable___ 


Features favorable___ 


Slickspots are un- 
stable. 


Nearly level topog- 
raphy. 


Nearly level topog- 
raphy ; frequent 
flooding. 


Nearly level; high 
water table. 


Ponded water in 
channels. 


Susceptible to slight 
wind erosion. 


Features favorable___ 


Features favorable__- 


Nonarable soils__.-_- 


Features favorable. .— 


Features favorable... 


Nearly level to 
depressed to- 
pography; cracks 
when dry. 


Features favorable. 


Features favorable. 


Features favorable. 


Slickspots are un- 
stable. 


Nearly level to- 
pography. 


Nearly level to- 
pography ; fre- 
quent flooding. 


Nearly level; high 
water table. 


Features favorable. 


Susceptible to 
slight wind 
erosion. 


Features favorable. 


Features favorable. 


Nonarable soils. 


Features favorable. 


Features favorable. 
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TABLE 5.—Engineering 


{Test performed by the Oklahoma Department of Highways in accordance with standard 


Shrinkage 
Oklahoma 
Soil name and location Parent material report No. Depth Horizon 
Limit Ratio 
Inches 
Bethany silt loam, 0 to 1 percent slopes: 
50 fect I. and 1,000 feet N. of SW. corner, sec. | Alluvium from 80-7743 0-10 | Ap 20 1.72 
28, T. 11 N., R. 4 W. (Modal). high terraces. SO-7744 22-40 | B2t 10 2. 00 
$0-7745 40-57 | B38 9 2. 06 
Dougherty loamy fine sand, hummocky: 7 
400 feet W. of SE. corner, sec. 11, T. 12 N., R. | Alluvium from SO-7758 4-20 | A2 ‘NP 4NP 
1 BE. (Modal). terraces. $0-7759 20-40 | B2t 16 1. 85 
80-7760 40-50 | B38 17 1. 80 
Lela clay: | 
NWSW sec. 13, T. 12 N., IR. 1 E. (Modal)...-| Alluvium. 80-7761 0-8 Ap 11 1. 96 
| $0-7762 8-48 | Al 9 2. 02 
Norge loam, 1 to 3 percent slopes: 
2,000 feet N. of SE. corner of sec. 2, T. 14 N., 9 Alluvium from 80-7749 0-8 Ap 17 1. 80 
R. 4 W. (Modal). high terraces. $0-7750 14-82 | B2t 14 1. 90 
80-7751 38-50 | B38 12 1. 96 
Renfrow clay loam, 1 to 3 percent slopes: | 
200 feet W. of NE. corner of sec. 8, T. 14 N., | Shale. SO-7755 0-6 Ap 15 1. 89 
R. 4 W. (Modal). | 80-7756 9-22 | B2t 10 2. 04 
SO-7757 22-38 B3 10 2. 06 
Stephenville fine sandy loam, 1 to 3 percent slopes: 
400 feet N. in SWLgZSEY sec. 25, T. 11 N., | Sandstone. SO-7763 0-4 Al 4NP 4NP 
R. 1 E. (Modal). 1 80-7764 18-26 | B2t 17 1. 82 
| SO-7765 26-48 | B38 17 1. 80 
Vanoss silt loam, 0 to 1 percent slopes: 
800 feet 8. of NWIZSEY of sec. 7, T. 12 N., | Alluvium from SO-7746 0-8 Al 20 1.70 
R. 4 W. (Modal). high terraces. 80-7747 16-24 | B21t 18 1.77 
SO-7748 24-42 | B22 16 1.81 
A Vernon clay loam on 8 to 5 percent slopes: | 
500 feet N. of SW. corner of sec. 27, T. 14 N., | Shale. SO-7752 0-6 Al 15 1. 84 
R. 4 W. (Modal). i SO-7753 6-15 | B2 8 2. 10 
| SO-7754 15-36 RR 13 1. 94 
1 Mechanical analyses according to the AASHO Designation ‘T 88-57(1). Results by this procedure frequently may differ somewhat 


from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASELO procedure, 
the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material 
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method 
and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses data 
used in this table are not suitable for use in naming textural classes for soil. 

2 The Oklahoma Department of Highways classification procedure further subdivides the AASHO A-2-4 subgroup into the following: 


Liquid limit and plastic limit indicate the effect of water 
on the consistence of the soil material. As the moisture con- 
tent of a clayey soil increases from a dry state, the material 
changes from a semisolid to a plastic state. As the moisture 
content is further increased, the material changes from a 
plastic to a liquid state. The plastic limit is the moisture 
content at which the soil material passes from a semisolid 
to a plastic state. The liquid limit is the moisture content at 
which the material changes from a plastic to a liquid 
state. The plasticity index is the numerical difference be- 
tween the liquid limit and plastic limit. It indicates the 
range of moisture content within which a soil material is 
plastic. 


Nonfarm Uses of Soils 


Table 6 was prepared mainly for rural and other land- 
owners, city and county planners, and developers. It lists 
features that adversely affect use of soils in the county for 
septic tank filter fields, sewage lagoons, sanitary land fill, 
sites for low buildings, roacs and streets, lawns, shrubs 
and trees, gardens (fig. 14), golf fairways and greens, 
picnic areas, intensive play areas, paths and trails, camp- 
ing areas, and parks. The features listed are for soils in 
place. 

The interpretations in table 6 do not eliminate the need 
for sampling and testing the soil at a proposed site. The 
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procedures of the American Association of State Highway Officials (AASHO) (1)] 


Shrinkage—Con. Mechanical analysis ! Classification 
Plastic- 
Liquid ity 
Volume Percentage passing sieve— Percentage smaller than— | limit index 
change 
from field AASHO 2 Unified 3 
moisture No. 10 No. 40 No. 200 0. 05 0. 02 0. 005 0. 002 
equivalent | (2.0 mm.) ;(0.42 mm.)/(0.074mm.)| mm. mm, mm. mm. 
Percent 
Oe Wig teg e ae 100 94 802322228 19 16 27 5 | A-4(8) MI-CL 
Gee | eek ee 100 97 90 |_______- 44 38 49 24 | A-7-6(16) CL 
76 100 98 95 ST ene sace 46 40 53 29 | A-7-6(18) CH 
4NP 100 98 22 TO? osc e's 6 4 4NP 4 NP | A-2-3(0) SM 
20 100 99 44 DO” (Seeecc nee! 25 24 29 10 | A-4(2) 8c 
12 100 98 54 BT lecueaeus 20 19 25 6 | A-4(4) ML-CL 
Bi insees Secs 2 100 98 OS: |2pcsce he! 57 45 57 A-7-5(17) MU. ; 
B29! | 228 ne pte ce ee patie 100 98) |eeecet 2 78 68 92 51 | A-7-~5(20) MH-CH 
12 100 97 82 65 |-------- 21 18 25 5 | A-4(8) ML-CL 
40 100 98 85 76 J_-_-__-- 39 31 42 20 | A-7-6(12) Cl 
| 58 100 98 84 WA | |poeeoe ae 42 39 45 20 | A-7-6(13) ML-CL 
i 
[eee ee 100 94 Bf |ketesex 36 30 35 14 | A-6(10) CL 
SE eed eee 100 97 94 |e 55 48 45 19 | A~7-6(13) MI-CL 
62 599 99 96 OW Eo e eaters 49 43 44. 20 | A-7-6(13) CL 
BON cise Breit ess 100 25 14 |-...2--- 6 4 4NP 4 NP | A-2-3(0) SM 
16! foe ae oad 100 46 faa] een eee 27 25 27 9 | A~4(2) sc 
i 14. jocnaeeneee 100 50 Bd ees ecece 24. 22 26 7) A-4(3) SM-SC 
! 1 
gt 8 = ce teats 100 87 (Le nes 17 14 24 8 | A-4(8) ML 
21) ees nae s 100 92 We |asasts:s 28 23 32 7 | A-4(8) ML-CL 
| 22 |__--__- 100 92 76 |..----_- 29 24, 32 11 | A-6(8) CL 
46 |__.-_----- 100 98 ot eee 39 | - 33 42 15 | A-7-6(10) ML-CL 
79 100 99 99 OS) | pect 67 56 57 26 | A-7-6(18) MH-CH 
39 599 97 95 01 eee eta’ 43 29 36 13 | A-6(9) ML-CL 
A-2-3(0) if the plasticity index equals nonplastic (NP); A-2(0) if the plasticity index equals nonplastic to 5; and A-2-4(0) if the plasticity 


index is 5 to 10, 


‘The Soil Conservation Service and the Bureau of Public Roads have agreed that all soils having a plasticity index within 2 points 
of A-line are to be given a borderline classification. Examples of borderline classifications thus obtained are ML-CL, MH-CH, and SM-SC. 


4 NP=Nonplastic. 


5 100 percent of the material in this layer passed the No. 4 (4.7 mm.) sieve. 


interpretations should be used as a basis for planning more 
detailed field investigations so that the condition of the 
soil in place can be determined before a proposed site is 
put to a certain nonfarm use. 


Formation and Classification of Soils 


This section tells how the factors of soil formation af- 
fected the development of soils in Oklahoma County, and 
it names some of the processes responsible for the develop- 
ment of horizons. Then the current system of soil classi- 
fication is explained, and each soil series in the county is 


placed in classes of this system. Also, the soil series are 
placed in the orders and great soil groups of the system 
adopted in 1938. More information about the soils, as well 
as a profile representative of each soil series, is given in 
the section “Descriptions of the Soils.” 


Formation of Soils 


Soil is the product of the interaction of the five major 
factors of soil formation—climate, living organisms (es- 
pecially vegetation), parent material, relief, and time. If, 
in one area, the climate, vegetation, or some other of these 
factors is different from that in another area, different 
kinds of soils will form. 
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TasuE 6.—Degree and kind of 


Soil name and map 


Septic tank 


Sewage lagoons 


Sanitary land 
fill 


Sites for low 


Roads and 


Lawn, shrubs, 


symbol filter field buildings streets and trees 

Bethany silt loam, 0 to | Severe: Slow Slight...------- Moderate: Moderate: Moderate: Slight. __.------ 
1 percent slopes percolation. Material Moderate Moderate 
(BeA). difficult to shrink-swell shrink-swelk 

excavate. potential. potential. 

Breaks-Alluvial land Severe: Steep | Severe: Steep | Severe: Steep | Severe: Steep | Severe: Steep | Severe: Steep 

complex (Bk). slopes and slopes and slopes; side slopes; side slopes; side slopes; 
narrow narrow narrow flooding in flooding in shallow; 
valleys; valleys; valleys. valleys. valleys. flooding in 
flooding in flooding in valleys. 
valleys. valleys. 

Broken alluvial land Severe: Small | Severe: Severe: Severe: Severe: Severe: 

(Br). rea; Frequent Frequent Frequent Frequent Frequent 
frequent flooding. flooding. flooding. flooding. flooding. 
flooding. 

Canadian fine sandy Slight..-------- Severe: Slight_.---.---- Severe: Slight_.-___-__- Slight..------_- 
loam (Ca). Moderately Occasional 

rapid flooding. 
percolation. 

Canadian-Dale com- Moderate: Severe: Slight__.-.----- Severe: | Slight..---2-__- Slight___--____- 
plex, undulating Occasional Moderate to Occasional 
(CdB) flooding. moderately flooding. 

rapid 
percolation. 

Chickasha loam, 1 to 3 | Slight..-.------ Moderate: Slight_.....----- Slight..-------- Slight___-____-- Blightwo.ce<k a 
percent slopes (ChB). Moderate 

percolation. 

Crevasse loamy fine Severe: Severe: Severe: Severe: | Severe: Severe: 
sand (Cr). Occasional Oceasional Occasional Occasional | Occasional Occasional 

flooding. flooding; flooding. flooding. flooding. flooding; 
rapid low produc- 
percolation. tivity. 

Crevasse soils (Cv). Severe: Severe: Severe: Severe: Severe: Severe: 

Frequent Frequent Frequent Frequent Frequent Frequent 

flooding. flooding; flooding. flooding. flooding. flooding; 
rapid low produe- 
percolation. tivity. 

Dale silty clay loam Moderate: Slight_.-.------ Moderate: Severe: Blight: oceec-eu2 Slight___-_____- 
(DI). Occasional Occasional Occasional 

flooding. flooding. flooding. 

Darnell-Stephenville Severe: Severe: Severe: Moderate: Moderate: Severe: 
fine sandy loams, 3 Sandstone Sandstone Sandstone Good founda- Bedrock at Sandstone at 
to 12 percent slopes bedrock at 1 bedrock at 1 bedrock at 1 tion: sand- 1 foot. 1 foot. 
(DsE). foot. foot. foot. stone at 1 

(Darnell part: foot. 
see Stephenville 
fine sandy 
loams for 
Stephenville 
part.) 

Darnell-Stephenville Severe: Sand- | Severe: Sand- | Severe: Sand- Moderate: Severe: Very Severe: Sand- 
complex, 3 to 12 per- stone at or stone at or stone at or Fair founda- severe erosion stone at or 
cent slopes, severely near surface. near surface. near surface. tion; sand- suscepti- near surface. 

stone at or bility. 


eroded (DtE3). 
(Darnell part: see 
Stephenville fine 
sandy loams for 
Stephenville part.) 


near surface. 


limitation to nonfarm uses of soils 
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side slopes; 
flooding in 


valleys. 

Severe: Small 
area; frequent 
flooding. 

Slight_.-__-____- 

Slight__-_--_-.--- 

Slight. .--------- 

: Severe: Occa- 


sional flooding; 
low produc- 
tivity. 


Severe: Fre- 

i quent flooding; 
| low produc- 

| tivity. 


Severe: Sand- 
stone at 1 foot. 


Severe: Sand- 
stone at or near 
surface. 


Gardens Golf fairways 
Slight._.-------- Slight....-.------ 
Severe: Steep Severe: Steep 


side slopes; 
flooding in 


valleys. 
Severe: Small 
area; frequent 
flooding. 
Slight_..-....---- 
Slight....-.--.--= 
mlight..22-Uec oe Y 
Severe: Occa- 


sional flooding; 
sandy surface. 


Severe: Fre- 
quent flooding; 
sandy surface. 


Moderate: 
Nearly level. 


Severe: Sand- 
stone at 1 foot. 


Severe: Sand- 
stone at or near 
surface. 


293-288—69—_4 


Picnic areas Intensive play Paths and trails | Camping areas Parks 
areas 

Slight_.-------- Slight...--.------ Slight___-__.--- Slight_..-.----- Slight. 

Moderate: Severe: Steep Slight__.-.----- Moderate: Moderate: 
Flooding in side slopes; Flooding in Flooding in 
valleys. flooding in valleys. valleys. 

valleys. 

Severe: Small | Severe: Small Slight__-------- Severe: Severe: Small 
area; area; frequent Frequent area; 
frequent flooding. flooding. frequent 
flooding. flooding. 

Slight....-..--- Slight___________- Slight__-------- Slight...-.-.--- Slight. 

Slight___-_----- Slight____...-.--- Slight_......--_] Slight.--______- | Slight. 

Slight__.--.---- Slight__---------- Slight__-_____-- Slight_.--__.--- Slight. 

Severe: Sandy | Severe: Sandy Moderate: Severe: ; Severe: 
surface; surface; Nearly level Occasional Occasional 
occasional occasional relief; flooding. flooding. 
flooding. | flooding. occasional 

flooding. 

Severe: Severe: Fre- Severe: Severe: Severe: 
Frequent quent flooding; Frequent Frequent Frequent 
flooding; sandy surface. flooding. flooding. flooding. 
sandy surface. | 

| 
Slight_____-___- Slight.___---__-_- Slight..----_-- “| Slight... -.2.-- Slight. 
Slight..-------- Severe: Strong Slight_...------ Slight-__-_-__---- Severe: Sand- 
slopes; sand- | stone at about 
stone at 1 foot. 1 foot. 

Severe: Severe-| Severe: Severely | Severe: Severe- | Severe: Severe- | Severe: Severe- 
ly eroded eroded soils; ly eroded ly eroded ly eroded 
soils. sandstone at or soils; sand- soils; sand- soils; sand- 

near surface. stone at or stone at or stone at or 
near surface. near surface. near surface. 
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Tasie 6.—Degree and kind of limitation 


Soil name and map Septic tank Sewage lagoons Sanitary land Sites for low Roads and Lawn, shrubs, 
symbol filter field fill buildings streots and trees 

Dougherty loamy fine Slight_..---2--- Severe: Rapid | Slight-.----.-.. Slight-----.---. Slight_.------.. Moderate: Low 

sand, hummocky percolation in fertility. 
(DuC). lower horizon. 

Eroded clayey land Severe: Very Moderate: Severe: Mate- | Severe: High Severe: High Severe: Low pro- 
(Es). slow percola- Sloping. rial difficult shrink-swell shrink-swell ductivity; 

tion. to excavate, potential. potential. droughty. 

Froded lonmy land (Et). | Moderate: Moderate: Moderate: Severe: Severe: Severe Severe: Low 

Severe ero- Moderate Severe ero- Severe cro- erosion sus- fertility ; 
sion. percolation. sion. sion, ceptibility. severely eroded 
land. 

Grant silt loam, 1 to 3 Slight._.-.---_- Moderate: Slight... 2-222 -- Slight..--- 2.2 2 Slight__-. 222. Slight... -_- 
percent slopes (GrB). Rapid perco- 

lation. 

Konawa loamy fine Slight. _-.-.-__-- Severe: Mod- | Slight____.. Slight__----___. Slight e222 00. Moderate: Low 
sand, undulating erate percola- fertility. 
(KoB). tion. 

Lela clay (Le). Severe: Very Moderate: Oe-| Severe: Poor Severe: Very Severe: Very Severe: Poor 

slow percola- easional drainage; high shrink- high shrink- drainage; 

tion; ocea- flooding. material diffi- swell poten- swell poten- droughtiness; 

sional flood- cult to exca- tial; oeca- tial; poor oceasional 

ing. vate. sional flooding; drainage. flooding. 
poor drainage. 

Miller clay (Mc). Severe: Very Moderate: Oc- | Severe: Occa- | Severe: Very Severe: Poor Severe: Poor 

slow percola- easional sional flood- high shrink- drainage; drainage; 

Miller-Slickspots com- tion; ocea- flooding. ing; material swell poten- droughtiness; cdroughtiness ; 
plex (Ms). sional flood- difficult to tial; occa- occasional material diffi- 

ing. excavate; sional flood- flooding. cult to work. 
poor drainage. ing; poor 
drainage. 

Nash loam, 3 to 8 per- Severe: Sand- | Severe: Mod- Severe: Sand- | Slight... _- Blight.2 5 255.. Slight... 
cent slopes, eroded stone ata erate percola- stone ata 
(NaC2). depth of 2to3 tion. depth of 2 to 

feet. 3 feet. 

Noble fine sandy loam, | Slight..--__-___ Severe: Mod- | Slight... -_____- Slight__-----___ Slight... _ Slight_------.-- 
3 to 8 percent slopes erately rapid | 
(NbC). percolation. 

Norge loam, | to 3 per- | Severe: Slow Slight. _---.-_-- Slight. .---_-_. Moderate: Moderate: Slight. _---...- | 
cent slopes (NoB). percolation. Moderate Modclerate } 

Norge loam, 3 to 5 per- | shrink-swell shrink-swell 
eent slopes (NoC). | | potential. potential. 

Norge loam, 4 to 8 per- 
cent slopes, eroded 
(NoC2.) 

Norge-Slickspots com- | Severe: Slow Moderate: Un-| Moderate: Un-| Severe: Mod- | Severe: Mod- | Severe: Un- 
plex, 0 to 3 percent percolation. stable slick- stable slick- erate shrink- erate shrink- productive 
slopes (NsB). | spot areas. spot areas. swell poten- swell poten- slickspots. 

; | tial; slick- tial; slick- 
| spots; low spots; high 
stability. erosion sus- 

ceptibility. 
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stability. 


severe cro- 
sion. 


Gardens Golf fairways Pienie areas Intensive play Paths and trails | Camping areas Parks 
areas 

Moderate: Low j Severe: Sandy Severe: Traffic- | Severe: Sandy Moderate: Severe: Traffic-| Moderate: 
fertility. surface ; low ability. surface. Sandy surface ability. Trafficability. 

water-holding layers. 
capacity; low 
productivity. 

Severe: Low Severe: Low pro- | Severe: Tree- | Severe: Clayey Severe: Severe | Severe: Clayey | Severe: Clayey 
productivity ; ductivity; soil less, eroded surface. erosion. surface. surface. 
material ciffi- cracks when land. 
cult to work. dry; rough re- 

lief. 

Severe: Low Severe: Low Severe: Tree- Severe: Severely | Severe: Severe-| Severe: Severe- | Severe: Severe- 
fertility; severely| productivity; less, severely eroded land. ly croded ly eroded ly eroded 
eroded land. severe erosion. eroded land land. land. land. 

Slight. .--22----- Slight... -o Slight... _---- Slight.._..------- Slight__..2--- +. Slight...-..-.-- | Slight. 

Moderate: Low | Severe: Sandy Moderate: Moderate: Sandy | Moderate: Moderate: Moderate: 
fertility. surface; low Trafficability. surface. Sandy sur- Sandy sur- Sandy surface 

productivity; face layer. face layer. layer. 
moderate water- 
holding capacity. 

Severe: Poor Severe: Poor Severe: Poor Severe: Poor Severe: Poor Severe: Poor Severe: Poor 
drainage; drainage; clay drainage; clay drainage; clay drainage; clay drainage; oc- drainage ; oc- 
droughtiness; surface; soil surface. surface. surface ; casional flood- casional flood- 
difficult to cracks when nearly level ing; clay sur- ing. 
work. dry. relief. face. 

Severe: Poor Severe: Poor Severe: Poor Severe: Poor Severe: Poor Severe: Poor Severe: Poor 
drainage; clay drainage; clay drainage; clay drainage ; clay drainage; drainage; clay drainage; 
surface; soil surface. surface. surface. nearly level; surface; occa- occasional 
eracks when clay surface. sional flood- flooding. 
dry. ing. 

Moderate: Rock | Slight...-.-.----- Slight._._.----- Moderate: Too Slight__-.------ Slight__._.----- Slight. 
ata depth of 2 sloping in places. 
to 3 feet. 

Slight. .--------- Slight___.________ Slight_-_.------ Moderate: Too Slight___------- Slight____...--- Slight. 

sloping in 
| places. 
| 

Slight__-2-___--- Slightec.5 25225252 Slight__.---.--- Slight....-------- Slight___...---- Sligitessocnsee4 Slight. 

Severe: Un- Moderate: Un- Moderate: Moderate: Moderate: Moderate: Moderate: 
productive productive Slickspots Slickspots un- Slickspots un- Slickspots Slickspots 
slickspots. sliekspots. have low stable. table, susceptible to susceptible to 


severe ero- 
sion. 
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TaBLE 6.—Degree and kind of limitation 


Soil name and map 


Septic tank 


symbol filter field 

Port clay loam (Pc). Severe: Oc- 
Port loam (Po). casional 
flooding. 

Pulaski fine sancly loam | Severe: Oc- 
(Ps). easional 
flooding. 

Pulaski soils, wet (Pw). | Severe: High 


Renfrow clay loam, 1 
to 3 percent slopes 
(RfB). 


Renfrow-Slickspois 
complex, | to 3 per- 
cent slopes, eroced 
(RsB2). 


Stephenville fine sandy 
loam, 1 to 8 percent 
slopes (StB). 

Stephenville fine sandy 
loam, 3 to 5 percent 
slopes (StC). 

Stephenville fine sandy 
loam, 3 to 5 percent 
slopes, eroded (StC2). 


Teller fine sandy loam, 
1 to 3 percent, slopes 
(TFB). 

Teller fine sandy loam, 
3 to 5 percent slopes 
(TfC). 


Vanoss silt loam, 0 to 1 
percent slopes (VaA). 


Vernon-Lucien com- 
plex, 5 to 15 percent 
slopes (VIE). 


Vernon-Zaneis complex, 
3 to 5 percent slopes 
(VzC). 


Zaneis loam, | to 3 per- 
cent slopes (ZaB). 


Zancis loam, 3 to 5 per- 
cent slopes (ZaC). 


water table. 


Severe: Very 
slow percola- 
tion. 


Severe: Very 
slow percola- 
tion. 


Moderate: 
Sandstone at 
depth of 
about 4 feet. 


Slight... 222. 


Severe: Slow 
percolation, 


Severe: Rock 
at a depth of 
L to 2 feet. 


Severe: Slow 
to very slow 
percolation, 


Severe: Slow 
percolation. 


Sewage lagoons 


Sanitary land 
fill 


Sites for low 
buildings 


Roads and 
streets 


Lawn, shrubs 
and trees 


Moderate: Oc- 
ensional 


flooding. 


Severe: Oc- 
casional 
flooding; high 
percolation. 


Severe: High 
water table; 
occasional 
flooding. 


Slight__..--_.... 


Moderate: Slick- 
spots un- 


stable. 


Severe: Mod- 
erate percola- 
tion. 


Moderate: 
Moderate 
percolation. 


Slight... 2. 


Severe: Rock 
ata depth of 
I to 2 feet. 


Moderate: 
Sandstone at 
4 feet on 
Zaneis 
portion. 


Moderate: 
Sandstone at 
a depth of 
about 4 feet. 


Severe: Oc- 
casional 
flooding. 


Severe: Oc- 
casional 
flooding. 


Severe: High 
water table. 


Severe: Ma- 
terial difficult, 
to excavate. 


Severe: Ma- 
terial diffi- 
cult to exca- 
vate. 


Moderate: 
Rock at a 
depth of 
about 4 feet. 


Slight__..-____. 


Slight. ..---_... 


Severe: Rock 
at a depth of 
1 to 2 feet. 


Severe: Ma- 
terial difficult 
to excavate. 


Moderate: 
Sandstone at 
a depth of 
about 4 feet. 


Severe: Oc- 
casional 
flooding. 


Severe: Oc- 
casional 
flooding. 


Severe: High 
water table. 


Severe: High 
shrink-swell 


potential. 
Severe: High 

shrink-swell 

potential, 
Slight_..--- 22 
Slightgccuo<2s52 
Slight..-----2 2. 
Severe: Mod- 


critely steep; 
rock or clay 
beds at a 
clepth of 1 to 
2 feet. 


Severe: Mod- 
erate to high 
shrink-s well 
potential, 


Moderate: 
Moderate to 
high shrink- 
swell potential. 


Severe: Oc- 
casional 
flooding; low 
to moderate 
shrink-swell 
potential. 


Severe: Oc- 
casional 
flooding. 


Severe: High 
water table. 


Severe: High 
shrink-swell 
potential, 


Severe: High 
shrink-swell 
potential, 


Slight. 2.2222. 


Slight._..222__- 


Moderate: 
Moderate 
shrink-swell 
potential. 


Severe: Mod- 
erately steep 
slopes; rock 
or clay beds 
ata depth of 
| to 2 feet. 


Severe: Mod- 
crate to high 
shrink-swell 
potential. 


Moderate: 
Moderate to 
high shrink- 
swell potential. 


Modlerate: 


Moderate: 


Severe: 


Severe: 


Oc- 
casional 
flooding. 


casional 
flooding. H 


High 
water table. 


Moderate: 


Droughtiness. 


Severe: 


Droughtiness; 
clayey. 


Slight__-.222 22. 


. Slight__-2 2 2 2_ 


Slight... 2 


Nod- 
erately steep 
slopes; rock | 
or clay beds 
ata depth of 

1 to 2 feet; 
droughtiness. 


Severe: 


Droughtiness. 


Slight. .-.-. 22. 


to nonfarm uses 


of soils—Continued 
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Gardens Golf fairways Pienie areas Intensive play Paths and trails | Camping areas Parks 
areas 
Moderate: Oc- Moderate: Oc- Moderate: Moderate: Oc- Slight___------- Moderate: Oc- | Moderate: Oc- 
casional flood- casional flood- Trafficability. easional flood- casional casional 
ing. ing; nearly level. ing. flooding. flooding. 
Moderate: Oc- Moderate: Oc- Modcrate: Moderate: Oc- Slight. .-------- Moderate: QOc- | Moderate: Oc- 
casional flood- easional flood- Trafficability. casional flood- easional casional 
ing. ing. ing. flooding. flooding. 
Severe: High Severe: High Severe: High Severe: High Moderate: Severe: High Severe: High 


water table. 


Moderate: 
Droughtiness. 


Severe: 
Droughtiness ; 
clayey. 


Slight s2e.c2su5< 


Slight. 222-26. 


Slight_.--..---- 


Severe: Mod- 
erately steep 
slopes; 
droughtiness. 


Severe: 
Droughtiness. 


Slight_._--.----- 


=| Slightes nee adeeee 


water table, 


Moderate: 
Droughtiness. 


Severe: 
Droughtiness ; 
clayey; slick- 
spots; low 
productivity. 


_] Slight....2.------ 


=| Shightss oe.2c0c2< 


Severe: Mod- 
erntely steep 
slopes; rock 
outcrop. 


Severe: 
Droughtiness. 


2) Slight-.oncceseen 


water table. 


Moderate: 
Clayey. 


Moderate: 
Slickspots; 
low stability. 


Sliphitiz.ccseced 


Slight___-_----- 


Slight.._-_----- 


Severe: Mod- 
erately steep; 
shallow soils. 


Moderate: 
Vernon part 
is clayey. 


Slight__.--.---- 


water table. 


Moderate: Very 
slow permea- 
bility. 


Severe: Very 
slow permea- 
bility; very 
severe erosion 
susceptibility. 


Slight_....------- 


Slight_....----2-- 


Severe: Mod- 
erately steep 
slopes; rock or 
clay beds at a 
depth of 1 to 2 
feet. 


Severe: Mod- 
erately sloping 
relief. 


Slight.....------- 


High water 
table. 


Slight_.--.----- 


Moderate: 
Slickspots 
unstable. 


Slight_.___.---- 


Slight......-.-+- 


Slight--..------ 


| Moderate: 


Moderately 
steep; 
trafficability. 


Moderate: 
Trafficability. 


Slightsccdeccese 


water table, 


Slightis2cs22s4< 


Moderate: 
Slickspots 
unstable. 


Slight...--.---- 


Slight.__.--.--- 


Slehteasccsecu. 


Severe: Mod- 
erately steep; 
treeless soils. 


Severe: 
Trafficability. 


Slight_.-_-_---- 


water table. 


Moderate: Very 
slow permea- 
bility. 


Severe: 
Droughtiness ; 
slickspots; 
low stability. 


Slight. 


Slight. 


Slight. 


Severe: Mod- 
erately steep; 
droughtiness. 


Severe: 
Droughtiness. 


Slight. 
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Figure 14.—Top, a small garden on Teller soils. Bottom, golf green 
on Vernon-Lucien complex. 


Climate 


The soils of Oklahoma County ave believed to have 
formed under a temperate, subhumid, continental climate, 
or the same kind of climate that the county now has, This 
climate promoted rapid development of soils. Because the 
climate is uniform throughout the county, differences 
in the soils generally ave not a result of climate, In local 
areas, however, the effect of the uniform climate has been 
modified by runoff and different kinds of soils have 
formed. 


Living organisms 


Plants, animals, insects, bacteria, and fungi are import- 
ant in the formation of soils, Among the changes caused 
by living organisms § are gains in organic matter ‘and nitro- 
gen in the soil, gains or losses in plant nutrients, and 


changes in structure and porosity. 


In this county vegetation has affected the formation 
of soils more than any other living organisms. This vege- 
tation was dominantly tall grasses in the western part vot 
the county and was of the ‘savannah type in the central 
and eastern parts. In the savannah vegetation blackjack 
oaks and grasses were dominant and the soils that formed. 
generally ave medium to low in organic-matter content. 


Parent material 


Parent material is the unconsolidated mass from which 
soils form. It has much to do with the chemical and min- 
eralogical composition of the soils. In eee ee County 
the parent material is weathered sandstone and shale, old 
alluvium, and recent alluvium. 

The gently rolling soils on prairie uplands in the western 
part of the county formed in weathered sandstone and 
shale or in old alluvium. These soils are deep, dark col- 
oved, well drained, and moderately permeable to very 
slowly permeable. Examples are the Bethany, Renfrow, 
Grant, Zaneis, and Norge soils. 

The hilly and rolling soils on wooded uplands in the 
central and eastern parts of the county also formed in 
weathered sandstone or shale or old alluvium. These soils 
are deep to shallow, light colored, well drained to exces- 
sively drained, and generally permeable. Examples are 
the Dougherty, Konawa, Stephenville, and Darnell soils. 

In the valleys of the river and the larger creeks are silt 
and clay sediments that dropped from slowly moving or 
still water. ‘These sediments formed wide, low benches. 
Lela and Miller soils formed in the clayey sediments on the 
back edges of the benches. These soils are very slowly 
permeable and somewhat poorly drained. Port, Canadian, 
and Pulaski soils formed in the sandy and silty seciiments 
that were deposited on the benches. These soils are per- 
meable and well drained. 


Relief 


Relief affects soil formation through its influence on 
drainage, erosion, plant cover, and soil temperature. In 
most of Oklahoma County the soils have slopes of more 
than 1 percent and are on the prairie or the wooded up- 
lands. In some parts of the county, especially near streams, 
the soils have slopes of about 12 percent. 

The contrast in slope has affected the soils of the county, 
as is shown by comparing the Stephenville and Darnell 
soils. These soils formed in similar sandstone material. 
The gently sloping Stephenville soils, however, are on 
the crest of the ridges where they received no runoff from 
surrounding areas, Stephenville soils are deep, are well 
drained, and have a thick, yellowish-red subsoil with weak 
subangular blocky structure. In contr ast, the strongly 
sloping Darnell soils are shallow, are excessively drained, 
and have a thin subsoil that rests on sandstone. 


Time 

Time, usually a long time, is required for the formation 
of soils with distinct horizons. ‘The differences in length 
of time that the parent material has been in place com- 
monly is reflected in the degree of development of the 
soil profile. 

The soils in Oklahoma County range from young to 
old. The young soils show very little development of 
horizons, but the older soils have well-expressecl horizons. 
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Port soils are young soils that lack development. Except 
for a little darkening of their surface layer, Port soils 
retain most of the characteristics of their loamy parent 
material, which is recent alluvium. Norge soils are older 
soils in which soil horizons have developed. This parent 
material is alluvium similar to that of the Port soils, but 
the neutral clay loam subsoil that developed in the Norge 
soils bears little resemblance to the original parent 
material. 


Processes of Horizon Differentiation 


In Oklahoma County important processes in the forma- 
tion of soil horizons are (1) accumulation of organic mat- 
ter, (2) leaching of calcium carbonates and bases, (3) re- 
duction and transfer of iron, and (4) formation and 
translocation of silicate clay minerals. In most soils, more 
than one of these processes have been active in the develop- 
ment of horizons. 

In many soils organic matter has accumulated in the 
upper part of the profile and an Al horizon has formed. 
The soils of Oklahoma County range from high to low 
in content of organic matter. 

Leaching of carbonates and bases has occurred in almost 
all of the soils. The leaching of bases is generally believed 
to precede the translocation of silicate clay minerals. The 
moderate to strong leaching that has occurred in most 
of the soils in this county has contributed to the develop- 
ment of horizons. 

The reduction and transfer of iron, or gleying, is evi- 
dent in the somewhat poorly drained soils of the county. 
The gray color in the B horizon of some soils indicates 
that iron has been reduced and transferred. In some hori- 
zons the presence of reddish-brown mottles and concre- 
tions indicates segregation of iron. 

In some soils of Oklahoma County, the translocation of 
clay minerals has contributed to horizon development. A 
massive eluviated A2 horizon has formed above the B hori- 
zon and is lower in content of clay and generally lighter in 
color than the B. The B horizon generally has accumula- 
tion of clay, or clay films, in pores and on the surfaces of 
the peds. Soils of this kind were probably leached consider- 
ably of carbonates and soluble salts before the transloca- 
tion of silicate clays took place. In this county, leaching of 
bases and translocation of silicate clays are among the 
more important processes in horizon differentiation. 
Dougherty is an example of a soil having translocated sili- 
cate clays accumulated in the B horizon in the form of clay 
films. 


Classification of Soils 


Soils are classified so that we can more easily remember 
their significant characteristics. Classification enables us 
to assemble knowledge about the soils, to see their relation- 
ships to one another and to the whole environment, and to 
develop principles that help us to understand their be- 
havior and their response to manipulation. First, through 
classification and then through use of soil maps, we can 
apply our knowledge of soils to specific fields and other 
tracts of land. 

Thus, in classification, soils are placed in narrow cate- 
gories that ave used in detailed soil surveys, so that knowl- 


edge about the soils can be organized and applied in man- 
aging farms, fields, and woodlands; in developing rural 
areas; in engineering work; and in many other ways. They 
are placed in broad classes to facilitate study and compari- 
son in Jarge areas, such as countries and continents. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1988 (2) and later revised (5). The system cur- 
rently used was adopted for general use by the National 
Cooperative Soil Survey in 1965. The current system is 
under continual study. ‘Therefore, readers interested in de- 
velopments of this system should search the latest: litera- 
ture available (4,7). 

Table 7 shows the classification of the soil series of 
Oklahoma County according to the current system and 
according to the great soil group of the 1938 system. Some 
of the soils in this county do not fit in a series that has been 
recognized in the classification system, but recognition of 
a separate series would not serve a useful purpose. Such 
soils are named for series they strongly resemble because 
they differ from those series in ways too small to be of con- 
sequence In Interpreting their usefulness or behavior. Soil 
scientists designate such soils as taxadjuncts to the series 
for which they are named. In this survey some of the soils 
named in the Miller and Renfrow series are taxadjunets to 
those series. 

Following are brief descriptions of each of the categories 
in the current system. 

Orver: Ten soil orders ave recognized. They are Enti- 
sols, Vertisols, Inceptisols, Aridisols, Mollisols, Spodosols, 
Alfisols, Ultisols, Oxisols, and Histosols. The properties 
used to differentiate the soil orders are those that tend to 
give broad climatic groupings of soils. The two exceptions, 
Entisols and Histosols, occur in many different climates, 

Table 7 shows the five soi] orders in Oklahoma County— 
Entisols, Vertisols, Inceptisols, Mollisols, and Alfisols. 
Entisols are recent soils. They are without genetic horizons 
or have only the beginnings of such horizons. In Oklahoma 
County Intisols include many but not all of the soils 
previously classified as Alluvial soils or Lithosols. 

Vertisols are soils in which churning or inversion of 
material takes place, mainly through swelling and shrink- 
ing of clays. Soils of this order were formerly called 
Alluvial soils. 

Inceptisols generally occur on young but not recent land 
surfaces; hence, their name is derived from the Latin 
inceptum, for beginning. In Oklahoma County, Inceptisols 
include soils that were formerly called Alluvial soils and 
Lithosols. 

Mollisols developed mainly under grasses and have well- 
formed genetic horizons. The Mollisols in this county were 
formerly called Reddish Prairie soils, Alluvial soils, or 
Lithosols. 

Alfisols have clay-enriched B horizons that are high in 
base saturation. The Alfisols in this county were formerly 
called Red- Yellow Podzolic soils. 

Sunorver: Each order is subdivided into suborders, 
primarily on the basis of those soil characteristics that 
seem to produce classes with the greatest genetic similarity. 
The suborders narrow the broad climatic range permitted 
in the orders. The soil properties used to separate sub- 
orders mainly reflect either the preserce or absence of 
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TasieE 7.—Soil series classified aceording to the current ' and 1988 systems of classification 


Current classification 1938 system 
Series 
Family Subgroup Order Creat soil group 
Bethany. ----- Fine, mixed, thermie__.~...-------- Typic Palustolls___.__--_-_- Molliso Reddish Prairic soils. 
Canadian____ ~~ Course-lonmy, mixed, thermic. —- -.- Jdie Haplustolls_..---.--- Mollisols Alluvial soils. 
Chickasha_...__] Fine-loamy, mixed, thermic__._.-.--| Udie Argiustolls._____---_- Molliso Reddish Prairie soils. 
Crevasse__._--- Mixed, thermic....-._..----------- Typie Udipsamments__.__- Entisols_____. | Alluvial soils. 
Dale__._._..-__-] Pine-silty, mixed, thermic___------- Pachic Haplustolls._____.—- Mollisols_____j; Alluvial soils. 
Darnell, __.---- Loamy, siliceous, thermic, shallow___| Udie Ustochrepts_...-..-.- Inceptisols__._| Lithosols. 
Dougherty_-_..- Loamy, mixed, thermic.._..-..---- Arenic Haplustalfs__..__ ~~~ Alfisols__.____ | Red-Yellow Podzolic soils. 
Grant Fine-silty, mixed, thermic. ..------- die Argiustolls. Molliso -| Reddish Prairie soils. 
Kronawa__.._...! Fine-loamy, mixed, thermic__--.----| Ultic Haplustalfs_.-_-_.—-- Alfisols__.____ Red-Yellow Podzolic soils. 
Lela..-.----...) Fine, mixed, thermice...-------- __.! Typic Chromuderts______-- Vertisols_.___ Alluvial soils. 
Lueien 22 -- ee Loamy, mixed, thermie, shallow_____| Typic Haplustolls_~_.____. Mollisols_____ Lithosols. 
Miller, .-2--.. Fine, mixed, thermic..-.--.-------- Vertie Hz nphistalls ees ert er Mollisols.-___| Alluvial soils. 
Nash..-..2+--+ Coarse-silty, mixed, thermic. —_.---- Udie Haplustolls--..------ Mollisols_..-.-) Reddish Prairie soils. 
Noble..__.----- Course-loamy, siliceous, thermic_._--| Udie Ustochrepts___-_----- ees Alluvial soils. 
Norge. === Fine-silty, mixed, thermic. ..------- Udie Paleustolls. 0.2.22 --- Mollisols Reddish Prairie soils. 
Pottussecccecee Fine-silty, mixed, thermic. ——.—. _.--| Cumulic Haplustolls__-___- Mollisols Alluvial soils. 
Pulaski___.---- Coarse-loumy, mixed, nonacidl, Typie Ustifluvents__.-..-_-| Eutisols_._. .- Alluvial soils. 
thermic, 

Renfrow____--- Fine, mixed, thermie.....-.-------- Udertie Paleustolls__. 2... -- Mollisols___ _- Redelish Prairie soils. 
Stephen ville_ Fine-loamy, siliceous, thermic_---—.- Ultic Haplustalfs_..- 2. Alfisols___.__ _- » Red-Yelow Poclzolic soils, 
Teller... 2--- .| Fine-loamy, mixed, thermie.___——__- Udie Arginstolis_____..-_-- Mollisols -- Reddish Prairie soils. 
Vanoss_.....--.] Fine-siley, mixed, thermic. ..------- Udie Argiustolls__..—.--.-- Molisols Reddish Prairie soils. 
Vernon___.__.--| Fine, mixed, thermie...--..--.----- Typie Ustochrepts_.------- Inceptisols Lithosols. 
Aaneis_. 22... Fine-loamy, mixed, thermic___-_---- Udie Argiustolls_.---.-.--- Mollisols____- Reddish Prairie soils. 


! Placement of some soil series in the current system of classification, particularly in families, may change as more precise information 


becomes available. 


waterlogging, or soil differences resulting from the climate 
or vegetation, 

Grnar Grove: Soil suborders are separated into great 
groups on basis of uniformity in the kinds and sequence of 
major soil horizons and features. The horizons used to 
make separations are those in which clay, iron, or humus 
have accumulated or those that have pans inter feri ing with 
growth of roots or movement of water. The fe: itures used 
ave the self-mulching properties of clays, soil temper ae 
major differences in chemical composition (nainly cal- 
cium, magnesium, sodium, and potassium), and the like. 
The great group is not shown in table 7, because it is the 
last word in the name of the subgroup. 

Suscrour: Great groups are subdivided into sub- 
groups, one that represents the central (typic) segment. of 
the group and others, called intergrades, that have e proper- 
ties of one group and ‘also one or more properties of another 
great group, suborder, or order, Subgroups may also be 
made in those instances where soil properties intergrade 
outside of the range of any other great group, suhorder, 
ov order, The names of subgroups are derived by placing 
one or more adjectives before the name of the great group. 
Anexample isa Typic Hapludolls (a typical Hapludolls). 

Faamry: Families are separated within a subgroup 
primarily on the basis of properties important to growth 
of plants or behavior of soils when used for engineering, 
Among the properties considered are texture, mineralogy, 
reaction, soil temperature, permeability, thickness of hor- 
jzons, and. consistence. 


Climate 


The climate of Oklahoma County is fairly favorable for 
the growth of crops. Winters are usually short and mild, 
and extremely cold weather is in frequent. Heavy snow fall 
is rave, and the snow seldom stays on the ground for more 
than a few days. In sammer, hot winds and droughts some- 
times damage crops. 

The temper ature varies considerably, Extremes recorded 
were —17° F. in February 1899 and 118° in August 1936. 
The most days with a temperature of 100° or higher evel 
recorded 1 in a single summer was 45° in. 1984. An aver: age 
year has 77 days when the temperature is freezing or lower, 
but in only J winter in 3 is the temperature zevo or lower. 
Data on temperature and precipitaton are given in table 8. 
Tnformation in this table, and in the rest of this section, is 
from. reports published by the U.S. Weather ee 

The length of the average growing season is 221 days. 
The shortest growing season was 180 days (1952 ane 1954), 
and the longest. was 251 days (1918). The average date of 
the last freeze in spring is March 20. November 6 is the 
average cate of the first freeze in fall. 

Table 8 shows that the av erage annual precipitation is 
31.98 inches, Rainfall is ereatest during the growing 
season. On the average, about, 3 33 percent of the annual 
preci pit: ation occurs In spring, 29 percent in summer, 25 
percent m fall, and 13 percent in winter. In an aver 
year, 82 days have measurable precipitation and 9 days 
have 1 inch er more. From 1905 throrgh 1962, precipita- 


Ze 
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Tasie 8.—Mean precipilation and temperature 


{All data from Oklahoma City for the period 1905 through 1961] 


Month Precipitation | Temperature 
inches °F. 

WEUIMUINM Es ett a ces 2 1.31 37.5 
February __. < 1. 22 40.8 
2.41 49.8 

3. 30 60. 1 

5. 15 68. 1 

3. 98 77.1 

2. 77 81.3 

2. 72 81.3 

September_____.-----_ 22 3. 10 74. 0 
October. _..--.--..------- 2 - 2. 85 62.7 
November_____----_-----_---_- 1.91 49.3 
December. - _ 1.51 39.9 
Average annual. 2. 31.93 60. 2 


tion in inches for the 4 wettest years was 52.03 in 1908; 
42.60 in. 1920; 48.25 in 1923; and 46.46 in 1959. Tn the same 
period, precipitation in inches for the 4 driest years was 
17.27 in 1910; 18.36 in 1917; 18.90 in 1936; and 17.84 
in 1954. 
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Tech. 


Glossary 


Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by eams, 

Caleareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effe sce (fizz) visibly when 
treated with cold, dilute hydrochlorie acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter, As a soil textural ehiss, soil material 
that is less than 40 pereent or more clay, less than 45 percent 
sand, and less than 40 percent. silt. aiso Texture. 

Clay film. A thin coating of clay on the surface of a soil aggregate, 
or ped. Synonyms: clay coat, clay skin. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the base of steep slopes. 


Concretions. Grain, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrations of compounds, or of soil 
grains cemented together. The composition of some concretions 
is unlike that of the surrounding soil, Calcium carbonate and 
iron oxide are examples of material commonly found in con- 
eretions, 

Consistence, soil. The feel of the soil and the ease with which a 
Inmp can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent, soil does not held together in a miss. 

Friable—When moist, soil crushes easily under gentle pr 
betaveen thuinb and forefinger and can be pressed toget 
into a hump. 

Firvi—When moist, soil crushes under moderate pressure be- 
tween thuinb and forefinger, but resistance is distinctly 
noticeable, 

Plastic—When wet, soil readily deformed by moderate pressure 

f can be pressed into a lump; forms a “wire” when rolled 
between thrmb and forefinger. 

—When w oil adheres to other material, and tends to 
stretch somewhat and pull apart, rather than pull free from 
other material. 

Hard-—When dry, soil moderately resistant to pressure: Gin be 
broken with difficulty between thumb and forefinger, 

Soft—When dry, soil breaks into powder or individual grains 
nnder very slight pressure. 

Cemented—FHard and brittle soil; little affected by moistening. 

Contour farming. Plowing, cultivating, planting, and harvesting in 
rows that are at right angles to the natiral direction of the 
slope or that are parallel te terrace grade. 

Cover crop. A close-growing crop grown primarily to improve and 
to protect the soil between periods of regular crop production ; 
or a crop grown between trees und vines in orchards and 
vineyards. 

Diversion, A ridge of earth, generally a terrace, that is built to 
divert runoff from its natural course and, thus, to protect area 
downslope from the effects of such runoff, 

Grassed waterways. A natural or constructed waterway, typically 
broad and shallow, that is covered by grass for prot 
against erosion; used te conduct surface water away from 
crophind, 

Green-manure (agronomy). A crop grown for the purpose of being 
turned under in an early stage of maturity or soon after matnr- 
ity for soil improvement. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinet characteristics produced by soil-forming proc- 
esses. These are the major horizons. 

0 horizon. The layer of organic matter on the surface of a mineral 
soil, This layer consists of decaying plant residues. 

A horizon, The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and it is therefore marked by the accumula- 
tion of humus. The horizon may have lost one or more of 
soluble sults, clay, and sesquioxides (iren and aluminuin 
oxides), 

B horizon, The mineral horizon below an A horizon. The B hori- 
zon is in part a layer of change from the overlying A to the 
underlying C horizon. The B horizon also has (1) distinctive 
characteristics cansed by accumulation of clay, sesquioxides, 
humus, or some combination of these; (2) prismatic or blocky 
strnctnre; (8) redder or stronger colors than the A horizon; 
or (4) sone combination of these, Combined A and B hori- 
zonus are usually called the solum, or true soil. Tf a soil lacks 
a B horizon, the A horizon alone is the solum. 

C horizon. Uhe weathered rock material immediately beneath the 
solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter, C. 

Rh. layer. Consolidated rock beneath the soil, The rock generally 
underlies a CG horizon bunt may be immediately beneath an 
A or B horizon. 

Infiltration. The downward entry of water into the immediate sur- 
face of soil or other material, as contrasted with percolation, 
which is movement of water through soil layers of material. 

Internal drainage. The downward movement of water through the 
soil profile. The rate of movement is determined by the texture, 
structure, and other characteristics of the soil profile and 
underlying layers, and by the height of the water table, either 
permanent or perched. Relative terms for expressing internal 
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drainage are none, very slow, slow, medinm, rapid, and very 
rapid. 

Leaching. ‘The removal of soluble materials from soil or gther 
materials by percolating water. 

Legume. A member of the widely distributed Leguminosae 
family. Includes many valuable forage species, such as pens, 
beans, peanuts, clover, alfalfa, sweet clover, lespedeza, vetch, 
and kudzu, Practically all legumes are nitrogen-fixing plants, 
and many of the herbaceous species are used as cover and 
green-manure crops. 

Minimum tillage. The least amount of tillage required for quick 
germination of seed, and a good stand. 

Mottled. Irregular markings or spots of different colors that vary 
in number and size. Mottling in soils usually indicates poor 
aeration and lack of drainage. Descriptive terms are as fol- 
lows: Abundance—few, common, and many; size—fine, me- 
dium, and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are these: fine, less than 5 millimeters 
(about 0.2 inch) in diameter along the greatest dimension ; 
medium, ranging from 5 millimeters to 15 millimeters (about 
0.2 to 0.6 inch) in diameter along the greatest dimension; and 
coarse, more than 15 millimeters (about 0.6 inch) in diameter 
along the greatest dimension. 

Organic matter. A general term for plant and animal material, in 
or on the soil, in all stages of decomposition. Readily decom- 
posed organic matter is often distinguished from the more 
stable forms that are past the stage of rapid decomposition. 

Ped. An individual natural soil aggregate, such as a crumh, a 
prism, or a block, in contrast to a clod. 

Permeability, soil. The quality of a soil horizon that enables water 
or air to move through it. Terms to describe permeability and 
the equivalent percolation rates in inches per hour are as 
follows: Very slow—less than 0.05, 0.20 sto1—0.05 to mader- 
ately slow—0.20 to 0.80, moderate—0.80 to 2.50, moderately 
rapid—2.50 to 5.00, rapid—5.00 to 10.00 and very rapid—over 
10.00. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material, See Horizon, soil. 
Range. Land that, for the most part, produces native plants suitable 
for grazing by livestock ; includes land on which there are some 

forest trees. 

Reaction. Vhe degree of acidity or alkalinity of a soil, expressed in 
pI. values. The corresponding words used for ranges in pH 
nre— 

. pi pH 
Extremely acid_. Below 4.5 Neutral_----------- 6.6 to 7.3 
Very strongly acid_ 4.5 to 5.0 Mildly alkaline. 7.4 to 7.8 
Strongly acid Moderately alkaline. 7.9 to 8.4 
Medium acid_. Strongly alkaline___ 8.5 to 9.0 
Slightly acid_----- Very strongly alkaline. 9.1 and 

higher 


Sand. Individual rock or mineral fragments in soils having di- 
ameters ranging from 0.05 millimeter to 2.0 millimeters. Most 
sand grains consist of quartz, but they may be of any mineral 
composition, The textural class name of any soil that con- 
tains 85 percent or more sand and not more than 10 percent 
Clay. See also Texture. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
clay. See also Texture. 


SOIL SURVEY 


Slope, soil. The amount of rise or fall in feet for each 100 feet of 
horizontal distance, normally expressed in percent. The slope 
terms and their numerical equivalents nsed in this survey are— 


Percent 
Level and nearly level__-_...----__--_---.---------- 0to 1 
GONtly SIGN os eh Paes oe esa eee 1to 3 


Moderately sloping. _ 
OO oe ere neice ered eee aca 
Strongly slope oe ein mein 
Moderately ‘steepicio2s-s-s-22<s5.2---.e se 


Structure, soil. The arrangement of primary soil particles into com- 
pound particles or clusters that are separated from adjoining 
aggregates and have properties unlike those of an equal mass 
of unaggregated primary soil particles. The principal forms 
of soil structure are—platy Q(aminated), prismatic (vertical 
axis of aggregates longer than horizontal), colwmnar (prisms 
with rounded tops), Dlocky (angular or subangular), and 
granular, Structureless soils are (1) single grain (each grain 
by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Stubble mulching. Stubble or other crop residues left on the soil, or 
partly worked into the soil, to provide protection from wind 
and water erosion after harvest, during preparation of a 
seedbed for the next crop, and during the early growing 
period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the 
profile below plow depth. 

Substratum. Any layer beneath the solum, or true soil; the C or R 
horizon. 

Surface layer. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Terrace. An embankment, or ridge, constructed across sloping soils 
on the contour or at a slight angle to the contour. The ter- 
race intercepts surplus runoff so that it may soak into the 
soil or flow slowly to a prepared outlet without harm. Ter- 
races in fields are generally built so that they can he farmed. 
Terraces intended mainly for drainage have a deep channel 
that is maintained in permanent sod, 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, 2 Inke, or the sea. Stream ter- 
races are frequently called second bottoms, as contrasted 
to flood plains, and are seldom subject to overflow. 

Texture. The relative proportions of sand, silt, and clay particles 
in a mass of soil. The basic textural classes, in order of in- 
creasing proportions of fine particles are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand, loamy 
sand, and sandy loam classes may be further divided hy 
specifying “coarse,” “fine,” or ‘very fine.” See also Sand, Silt, 
and Clay. 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the 
friable state and is associated with high noneapillary porosity 
aud stable, granular structure. A soil in poor tilth is non- 
friable, hard, nonaggregated, and difficult to till 

Water-holding capacity. The capacity of a soil to hold water. Some 
of this water is held by soil particles and is not available to 
plants. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 

For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS 
Darnell-Stephenville association: Shallow and deep, gently 
sloping to strongly sloping, loamy soils on wooded uplands 
Renfrow-Vernon-Bethany association: Deep and shallow, nearly 
level to sloping, loamy and clayey soils on prairie uplands 
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Dougherty-Norge-Teller association: Deep, gently sloping to 
strongly sloping or hummocky, sandy and loamy soils on wooded 
and prairie uplands 


Zaneis-Chickasha association: Deep, gently sloping to moderately 
irie uplands 
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U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE OKLAHOMA COUNTY, OKLAHOMA OKLAHOMA AGRICULTURAL EXPERIMENT STATION 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. 
A second capital letter, A, B, C, D, or E, shows the slope. 
Most symbols without a slope letter are those for soils or 
land types that are nearly level, but some are for soils or 
land types that have a considerable range of slope. The 
number, 2 or 3, in the symbol shows that the soil is eroded 
or severely eroded. 


SYMBOL NAME 


Bethany silt loam, 0 to | percent slopes 
Breaks—Alluvial land complex 
Broken alluvial land 


Canadian fine sandy loam 
Canadian—Dale complex, undulating 
Chickasha loam, 1 to 3 percent slopes 
Crevasse loamy fine sand 

Crevasse soils 


Dale silty clay loam 


Darnell—Stephenville fine sandy loams, 3 to 12 percent slopes 


Darnell—Stephenville complex, 3 to 12 percent slopes, 
severely eroded 
Dougherty loamy fine sand, hummocky 


Eroded clayey land 
Eroded loamy land 


Grant silt loam, 1 to 3 percent slopes 


Konawa loamy fine sand, undulating 
Lela clay 


Miller clay 
Miller—Slickspots complex 


Nash loam, 3 to 8 percent slopes, eroded 

Noble fine sandy loam, 3 to 8 percent slopes 
Norge loam, | to 3 percent slopes 

Norge loam, 3 to 5 percent slopes 

Norge loam, 4 to 8 percent slopes, eroded 
Norge—Slickspots complex, 0 to 3 percent slopes 


Port clay loam 

Port loam 

Pulaski fine sandy loam 
Pulaski soils, wet 


Renfrow clay loam, | to 3 percent slopes 
Renfrow-Slickspots complex, | to 3 percent slopes, eroded 


Stephenville fine sandy loam, | to 3 percent slopes 
Stephenville fine sandy loam, 3 to 5 percent slopes 
Stephenville fine sandy loam, 3 to 5 percent slopes, eroded 


Teller fine sandy loam, | to 3 percent slopes 
Teller fine sandy loam, 3 to 5 percent slopes 


Vanoss silt loam, C to | percent slopes 
Vernon—Lucien complex, 5 to 15 percent slopes 
Vernon—Zaneis complex, 3 to 5 percent slopes 


Zaneis loam, 1 to 3 percent slopes 
Zaneis loam, 3 to 5 percent slopes 


WORKS AND STRUCTURES 


Highways and roads 


Duals scccteccos tesa etaratrenceaicen.cct, 


Good motor 
Poor motor 
Trail 


Highway markers 


National Interstate ooo. 


State or county 
Railroads 
Single track 
Multiple track 
Abandoned 
Bridges and crossings 
Road 
Trail, foot 
Railroad 
Ferry 
Ford 
Grade 
R. R. over 
R. R. under 
Tunnel 
Buildings 
School 
Church 
Station 
Mines and Quarries 
Mine dump 
Pits, gravel or other 
Power line 
Pipeline 
Cemetery 
Dams 
Levee 
Tanks 


Well, oil or gas 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 

County 

Reservation 

Land grant 

Small park, cemetery, airport 


Land survey division corners 


DRAINAGE 


Streams, double-line 


Perennial 
Intermittent ......... secseaciebaldgoas 


Streams, single-line 


Perennial 


Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 


Unclassified 


Canals and ditches 
Lakes and ponds 


Perennial 


Intermittent 


Wells, water ....... sineieawesste aheeweans flowing 


Spring a 


Marsh or swamp 


Wet spot 


Alluvial fan 


Drainage end ... 


RELIEF 


Escarpments 


Vv YY YYYYY YYW yyy, 


Bedrock 


MMMM 


Other 


Prominent peak bubasseedecy ne 


Depressions 
Large 
Crossable with tillage att, 
implements : Sat 


Not crossable with tillage e 
implements Su? 


Contains water most of 


ar, 
the time viceaccavecscrcateessai cece SOs 


Ge 


SOIL SURVEY DATA 


Soil boundary 

and symbol 
Gravel 
Stony, very stony 
Rock outcrops 
Chert fragments 
Clay spot 
Sand spot 
Gumbo or scabby spot 
Made land 
Severely eroded spot 


Blowout, wind erosion 2... 


Gully 


Soil map constructed 1967 by Cartographic Division, 
Soil Conservation Service, USDA, from 1963 aerial 
photographs. Controlled mosaic based on Oklahoma 
plane coordinate system, north zone, Lambert 
conformal conic projection, 1927 North American 
datum. 


For a full description of a mapping unit, read both the description of the mapping unit and the soil series to which the mapping unit belongs. 


Other information is given in tables as follows: 


DtE3 


Described 
on 
Mapping unit page 
Bethany silt loam, 0 to 1 percent slopes-- 6 
Breaks-Alluvial land complex-------------- 6 
Breaks --0n enn on een nen en eee ene nn cee eene -- 
Alluvial land--------0- 02+. c0n-----=- -- 
Broken alluvial land-------~-------------- 6 
Canadian fine sandy loam------------------ T 
Canadian-Dale complex, undulating--------- T 
Chickasha loam, 1 to 3 percent slopes----- 8 
Crevasse loamy fine sand------------------ 8 
Crevasse s0i]$--------------00----cnn nw ne 9 
Dale silty clay loam---------------------- 10 
Darnell-Stephenville fine sandy loams, 3 
to 12 percent slopes-----------------=-- 10 
Darnell soil------------- 02222002 enn e= =e 
Stephenville soil--------------------- _ 
Darnell-Stephenville complex, 3 to 12 
percent slopes, severely eroded--------- 10 
Darnell soile--------..--------------- eS 
Stephenville soile-------------------- es 
Dougherty loamy fine sand, hummocky------- 11, 
Eroded clayey land---------------.-------- 1 
Eroded loamy Land-------2-e00----------2-- 11 
Grant silt loam, 1 to 3 percent slopes---- 12 
Konawa loamy fine sand, undulating-------- 13 
Lela clay---------- 0-22-22 -- none e ne nnen= 13 
Miller clay------------------------------- 14h 
Miller-Slickspots complex----------<<----- Wh 
Miller soile-------..-.----------6----- == 
Slickspots-<0---4-5 0-20 noe ew ee nee we 


Nash loam, 3 to 8 percent slopes, eroded-- 15 
Noble fine sandy loam, 3 to 8 percent 


SLOPES <2 on oon ne en ee en enn nnn enn en = ni) 
Norge loam, 1 to 3 percent slopes~-------- 16 
Norge loam, 3 to 5 percent slopes--------- 16 


Norge loam, 4 to 8 percent slopes, eroded- 16 


Range site 


Name 
Loamy Prairie 


Red Clay Prairie 
Loamy Bottom Land 
Loamy Bottom Land 
Loamy Bottom Land 
Loamy Bottom Land 
Loamy Prairie 

Sandy Bottom Land 
Sandy Bottom Land 
Loamy Bottom Land 


Shallow Savannah 
Sandy Savannah 


Eroded Shallow 
Savannah 

Eroded Sandy 
Savannah 


Deep Sand Savannah 


Eroded Clay 
Loamy Prairie 
Loamy Prairie 


Deep Sand Savannah 


Heavy Bottom Land 
Heavy Bottom Land 


Heavy Bottom Land 


Alkali Bottom Land 


Loamy Prairie 


Sandy Savannah 
Loamy Prairie 
Loamy Prairie 
Loamy Prairie 


Acreage and extent, table 1, p. 5. 
Predicted yields, table 2, p. 2h. 
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GUIDE TO MAPPING UNITS 


Woodland 
suitability 
group 


symbol 


V2C 


Engineering uses of the soils, tables, 3, 41, 5, 


and 6, pp. 36 through 51. 


Described 
on 
Mapping unit page 
Norge-Slickspots complex, O to 3 per- 
cent slopes -----------<2----------- 16 
Norge soil---+------------------- -- 
SLIckS POtsS -enene wwe anna eee en-- ne -- 
Port clay loame-------=-------------- 17 
Port loam---------------------------- 17 
Pulaski fine sandy loam-------------- 18 
Pulaski soils, wet------------------- 18 
Renfrow clay loam, 1 to 3 percent 
slopes----------------------------- 18 
Renfrow-Slickspots complex, 1 to 3 
percent slopes, eroded------------- 18 
Renfrow soil--------------------- -- 
Slickspotsq-- -2---- 4-22 enn --e= oo 
Stephenville fine sandy loam, 1 to 3 
percent slopes--------------------- 20 
Stephenville fine sandy loam, 3 to 5 
percent slopeseqq-e------a- 22 ------ 20 
Stephenville fine sandy loam, 3 to 5 
percent slopes, eroded------~------ 20 
Teller fine sandy loam, 1 to 3 per- 
cent Slopes--Wne-e--n- ene n- e-em eee el 
Teller fine sandy loam, 3 to 5 per- 
cent slopes-------+----------------= al 
Vanoss silt loam, O to 1 percent 
SLOPES aw wo mewn nnn nn ee - == - 2 === 22 
Vernon-Lucien complex, 5 to 15 per- 
cent slopes--nnn0------- 2-2 -=---=- 22 
Vernon S0jilLen--2--n2-e ene en e---e — 
Lucien soil---------------------- -- 
Vernon-Zaneis complex, 3 to 5 percent 
cielo -- te 22 
Vernon soil---------------------- =e 
Zaneis soil---------------------+- -- 
Zaneis loam, 1 to 3 percent slopes--- 23 
Zaneis loam, 3 to 5 percent slopes---- 23 


Capability 
unit 


Symbol 


IIIs-1 
TIIIs-1 


TIw-l 
IIw-1 
Tiwe1 
Vwe-3 
IITe-5 
IVs-2 
IVs-2 
IIe -3 
IIIe-3 
IIlIe-}} 
IIe-2 
TITe-2 
I-2 


Vie=-5 
Vie-5 


IVe~-3 
IVe-3 
TIe-1 
Tile-1 


Range site 


Loamy Prairie 
Slickspot 

Loamy Bottom Land 
Loamy Bottom Land 
Loamy Bottom Land 
Subirrigated 


Claypan Preirie 
Claypan Prairie 
SLickspot 
Sandy Savannah 
Sandy Savannah 
Sandy Savannah 
Sandy Prairie 
Sandy Prairie 
Loamy Prairie 


Red Clay Prairie 
Shallow Prairie 


Red Clay Prairie 
Loany Prairie 
Loamy Prairie 
Loamy Prairie 


For discussion of woodland suitability groups, see section beginning on p. 31. 


Woodland 
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